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tion of the Experiments to Medicine and 
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EDIGATIONS ‘ate onesie 
offered to rank and fortune 
alone, though when thefe are united 
with learning and abilities, they have 
certainly a ftronger claim to our re- 
gard. For this reafon I chufe to de- 
viate from the ufual courfe, and ad- _ 
drefs the following treatife to one of 
the firft Names in the Science and 
Practice of Medicine; as, whatever 
may be the fate of fh Work itfelf, 
the public muft approve my choice of 
a Patron. Not but I muft confefs 
I was partly {wayed by a private mo- 
tive, wherein my filence might juftly 
be deemed ingratitude. Your kind 
concern for my welfare, and the in- 
tereft you took in recommending me 
A 2 to 


iy DEDICATION. 


to this place, would call for my 
warmett acknowledgments, were you 
lefs diftinguifhed in the profeffion. ¢ 
Permit ave then to offer to your notiee | 
this inlarged, and I hope fomewhat 
improved Edition, and to join to fo 
refpedtable a name as Dr. FoTHers 
GILL e; eee of 
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Beth, 0 oF oh and. obliged friend, | 
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INTRODUCTION. 


On the Srupy of Minprat WATERS 
im general, 


N the préfent improved ftate of Medical Intro», 
Knowledge, it feems remarkable, that 
fo little progrefs fhould have been 

made in fo important a branch of it, as the 
Jnveftigation of the Nature and Qualities 
of Mineral Waters. Books, indeed, have 
not been wanting, as I have lately been 
well affured by an eminent Phyfician, that 
upwards of a thoufand Treatifes have been 
“written on this fubje€&t only. The ac- 
counts, however, tranfmitted to us by the 
generality of thefe Writers, are very little 
to be depended on, as they are moftly filled 
with inftances of the. grofleft ignorance, or 
mifreprefentation. Bold as this affertion 
may appear, I am inclined to think, that, 
gn examination, it will appear well founded, 


and 7 
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and believe that thofe who have been moft . 
converfant in works of this kind, are abun- 
dantly fatisfied of its truth. The Author 
would not be underftood, to mean a re- 
fiection on all the Books, without excep- 
tion, that have been written on the fub- 
je&t ; he is willing and ready to acknow- 
ledge feveral ufeful and important difco- 
veries, which, are to be found in works of 
this kind. It muft, neverthelefs, be ac- 


-knowledged, that if we confider the great 


advances made in the other branches of 
the Science of Medicine, and efpecially in 
that one moft conducive to difcoveries of 
this kind, wiz. the Science of Chemiftry, 
the Knowledge of Mineral Waters has 
not been proportionably improved. — 


A certain ingenious Writer, a native of 


- aneighbouring kingdom, who has included 


in his Work a Differtation on the cele- 

brated Waters, which are propofed as the 
fabject of the enfuing pages, has carried 
his refiections on this fubject to a great) 
length, and made many fevere obfervations. 
on the Faculty refident there, for their ig- 
norance of the principal remedy in them. 


Materia Medicay Uow far this may be — 


true, 
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true, does not become the Author ofthis 187"°». 
Treatife to determine; certain it is, that, 
granting it were fo, which he has by no 

means proved, a decency of language im- 
peaches no truth ; and had the Author 
obferved this rule, his work would, pro- 

bably, have found that reception in the 

world, which it jattl y merits by the inge- 


nious difcoveries it ccntains. 


It is hoped the fol llowing Work will be 
as little obvious to aeeten: of this kind, 
as the nature of the thing will admit of. 
Opinions, indeed, and Wome. perhaps of 
a pretty general nature, will be found dil- 
puted ; but hope it will be done in fuch a 
Manner, as not to give offence to thofe who 
have written in fupport of them. When 
opinions alone are controverted, it may be 
alledged, that no apology is neceflary, as 
candour fhould be the infeparable attendant 
on learning; and no man_ of _— Science 
fhould be afhamed to receive information 
from whatever chanel it may be. derived. 
Specious, however, as this argument may 
feem, the practice of the world is widely 
different : Difputes of this nature have 
been generally managed with great acri- 

2 mony, 
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mofiy, and have not infrequently degene- 
rated from mere literary controverfies into 
perfonal fatire and invective. This ob- | 
fervation, though particularly true in this 
inftance, is not confined to Medicine, it 
having been an old general remark, that 
men are at leaft as tenacious of their opi- 
nions as their property. I am too well 
fatished of my own imperfections, to de- 
fire to enter into difputes of this nature, and 
am ready to own, that, however probable 
the following theory may feem, it is by no 
means, even in my own opinion, free from 
objections. A confcioufnefs of this, will 
ever incline me to receive any information, 
er acknowledge any error I have made. 
One merit, however, I hope I may pretend 
to, which is, that in the following Experi- 
ments I have not falfified any fact in favour 
of the opinions I have adopted, nor fup- 
prefied any circumftance that may feem to 
contradi€&t them. When any fuch have 
occurred, I have related them faithfully, 
and, as far as reafon, or a juft probability 
would fupport, endeavoured to reconcile 
them with my theory. I have not, like- 
wife, taken any experiment on the credit 
of others, but have repeatedly made all 

thofe 


' 
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thofe here related. How far I have fuc- 1*t*9> 
ceeded the world muft judge; but as this 

Work is compofed, in a great meature, 

on a new plan, fome indulgence may juiily 

be expected. 


I fhall now proceed to fpeak of the 
caufes which have prevented, or at leaft 
retarded, the improvements we might have 
expected to have feen in this branch of 
Science. The principal of which are the 
following : 


1. The want of chemical knowledge. 
That a certain degree of chemical know- 
ledge is neceflary to thofe who propofe to 
inveftigate the impregnations and qualities 
of Mineral Waters, will fcarce be denied : 
As a proof, however, of it, if we look 
into the books written on this fubjec, 
while that branch of knowledge was little 
cultivated, and, of courfe, few ‘improve- 
ments made; or into thofe of later date, 
whofe Authors were defective in that Sci- 
ence, we fhall be abundantly convinced of 
the truth of this affertion. 


We there read of Waters impregnated 
with fubftances, which we know are (in 
B 3 the 
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the ftate they are prefented to us by Nas 
ture, and of courfe the ftate in which 
they are generally expofed to the ation of 
the Waters,) indiffoluble in a watery fluid; 


or elfe of fubftances, which, although fo- 


luble in Water, we know to be mere 
creatures of Art, and of courfe fuch as we 
cannot expect to meet with amongft the 
operations of Nature. Experience like- 
wife juftifies this theory, and has proved 
mo({t of thofe boafted impregnations to 


have been merely ideal, and reduced the 
number of the real and poflible impreg- 

nations, into a much {maller compafs than, 
the Advocates for Mineral Bisse would. 


be willing to allow, 


We mutt not, however, too rathly at= 
tempt to fet bounds to the operations of 
Nature, as feveral furprizing and uncom- _ 
mon phenomena have been produced, by 


means that we are ignorant of. Subterra- 
neous fires, earthquakes, €c. numerous 
marks of which we fee in many foflile 
appearances, often interrupt the courfe of 
Nature, and fometimes imitate, and at 
others form the fame productions with 


thofe 
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thofe which had iffued from the hands of I*7*°»- 
the moft elaborate Chemift. 


Nor muft we always deny the impreg- 
nation of Waters with fubftances, from a 
pre-conceived opinion of their indiffolubi- 
lity in a watery menftruum; as many 
bodies are capable of fo minute a diffufion 
through the body of a fluid, as to produce 
the fame effects on the body, as they 
would have done in a flate of folution; 
and by that means bring them under our 
definition, of Medicated, or Mineral Waters. 


Neither, on the other hand, muft we, 
from a too great confidence in experiment, 
attribute too much to the diffolvent power 
of either fimple Water, or Water when 
combined with fuch fubftances as it might 
meet with in the bowels of the earth, and 
which might increafe its folvent effects. 
The circumftances of thefe are oftentimes 
widely different, and many productions are 
exhibited, which vary greatly from thofe 
which our Theory would, at firft fight, 
Jead us to imagine; and others, which, 
from the great frequency of their compo- 
nent parts in the bowels of the earth, we 
might expect often to meet with in thefe 

B 4 re- 
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IntroD. refearches, are feldom, if ever feen. Let 


+t not be inferred from hence, that I would 
depreciate the advantages of a knowledge 
of Chemiftry, to thofe who are defirous of 
being acquainted with the Hiftory and Ufe 


of Mineral Waters. I mean rather, to 


inculcate the neceflity of a more accurate 
knowlege of the principles of that Science, 
which will enable the curious enquirer to 
explain many appearances in nature, which 
feem cither to differ from, or contradict 
thofe which have been produced by experi- 
ment, in circumftances apparently fimilar, 


and which would perplex and confound 


one who had only a: fuperficial knowledge: 
of the fubie@t.. Many phenomena of this 
kind, it muft be owned, have hitherto 
eluded the attempts of the moft accurate 
and ingenious Chemifts, to reconcile with 


their general principles; but as many of 


thefe have been fatisfactorily explained, on a 
rational and coherent Theory, and many 
appearances, feemingly contradictory, have 


been found to proceed from the fame ge- 
neral caufe, it may reafonably be expected, 


that the remainder may not prove utterly 
irreconcileable with the general fyftem. 


This, 
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This, I hope, will prove a’ fufficient !yt#02- 
anfwer to thofe who alledge, that all at- 
tempts to difcover the properties or effects 
of Mineral Waters on the human body, by 
chemical experiment, or analyfis, are vain 
and infignificant, as there are many effects 
produced by them, which are not to be 
accounted for from any difcoverable im- 
pregnation. It cannot, indeed, be denied, 
that there are feveral fuch fill; yet it muft 
_ be owned, likewife, that there were many 
more formerly, whofe effects feemed equally 
inexplicable, 


Later experience has, however, demon- 
ftrated, that they are not all at leaft equally 
infcrutable; and as many of their effects 
have, by the affiftance of Chemiftry, been 
explained on juft and rational principles, 
what reafon have we to defpair that the 
remainder will, in time, be rendered equally 
clear? To affert the contrary, would, if 
applied equally to every branch of learning, 
preclude all fearch whatever; and had it 
been formerly obferved, would have pre- 
vented our acquifition of many ufeful and 
important difcoveries which we now en- 
JOY: 

An 


io ®t. 


Tyron, 
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es accurate knowledge of Chemiftry is 
tesa requifite in the examination of — 


Waters, to diftinguifh their original con- 
tents from thofe which are only the pro- 
duct of the Experiments. From inatten- 
tion to this circumftance, many miuftakes 
have been committed, and many fuppofed 
difcoveries have been made of impregna- 
tions, which never had any exiftence in 
the Water before thefe were made. 


adly. Abufe and confufion of terms. 
This caufe is nearly connected with the 
former, and proceeds, in a great meafure, 
from the fame origin; it having been an 
eld obfervation, that no f{cience ever ar- 
rives at any confiderable degree of perfec- 
tion, until its terms are accurately defined, 
If this rule holds general, we may pro- 
nounce this branch of knowledge to be at 
an exceeding low ebb, as there are fearcely 
two Writers on the’ fubje& of Mineral 
Waters, who have applied the fame figni- 
fication to fimilar expreflions. It ‘is, in- 


deed, greatly to be doubted, if the Authors — 


themfelves had any pofitive idea affixed to 
many of their terms,-as they feem to be 


‘more frequently drawn from fome idea of 


2 te 


SS. 
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a poflible, or, as their fancy might fug- Intaop. 
gett, probable production, than from Ex- 
periment tending to prove, that fuch facts | 
had really, happened. This imperfection 
is juftly charged on moft of the ancient 
Writers, and, indeed, was more pardonable 
in them, than in many of their fucceflors 
the Moderns, who, notwithftanding they 
have wrote fince more accurate and explicit: 
ideas were affixed to chemical terms, have. 
fill purfued the fame unintelligible path 
with their predeceflors. Several Writers 
on this fubject have been grievoufly faulty 
in this refpect, as many of their terms are 
inexplicable, others contradictory, and no 
{mall fhare of the remainder {carcely dif- 
fering more from each other, than they do 
from thofe things, which, from a view of 
their name, we fhould imagine they were 
intended to exprefs, 


Many of thefe Writers, like the Alche- 
mifts of old, have made a notable ufe of 
thefe confufed and unintelligible terms, in 
order to cover their own ignorance, juftly 
fuppofing, that no one could object to 
terms, however unintelligible, which the 
cuftom of their predeceffors had eftablithed ; 

the 
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asrace, the very obfeurity of which would lead 
many to believe implicitly in the fagacity 
and learning of the Author, while the 
means of its deteCtion muft be in the hands 
of few, and thofe, perhaps, too deeply 
interefted to make the difcovery. 


Fad this obfacle been properly attended 
to in former times, we fhould, in all pro- 
bability, have feen many of the unmeaning 
and unintelligible terms, which now dif- 

race this branch of learning, exploded, 
and new and explicit ones fubftituted in 
their place, | 


3dly. Want of method has been like- 
wife a principal fource of this obfcurity, 
as it neceflarily produces circamlocution, 
and not infrequently confufion. 


From hence it comes, that many of 
thefe Authors are fo dark and unintelli- 
gible in their ideas, and, confcious of this 
defect, they were, probably, unwilling to 
part with terms fo well adapted to their 
purpofe, being defirous, like the Painter 

of old, to cover with a veil what eae 
were unable to exprefs. 


athly, 
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4thly. Defire of gain has likewife been 1*tT*o»- 

the caufe of much ignorance, as well as 
falfhood and mifreprefentation on this fub- 
ject. The practitioners have been fearful 
of making, and {till more of difclofing, the 
event of Experiments made on the Mineral 
Waters which they attended, though from 
them they might be chiefly expected. 
They dreaded lef the impregnations 
fhould be difcovered to be fuch as might 
be eafily imitable, in equal perfection, by 
the hand of Art, which would deprive 
them of many of their lucrative fources, 
by preventing the refort of people to a 
diftant place, for what would be {fo eafily 
procurable at home. 


Another reafon, and perhaps a more 
juitifiable one, is, that fince a Patient’s 
good opinion of the efficacy of his medi- 
cines is, in many cafes neceffary, and at 
all times favourable to his cure, by keeping 
up his {pirits, and fecuring his obedience 
to the Phyfician’s dire@ions ; fhould many 
of thefe boafted arcana, however effica- 
cious in practice, be at once develloped, 
and difcovered to be no more than the 
moft common and fimple fubftances, it 


might 
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SROEONS might diminifh his confidence in the ré=__ 

medy, and by that means deprive him of 

many of the advantages otherwife to be 

expected from it. They were, therefore, 

unwilling to encourage {crutinies of this 

kind, being contented with a few practical 

obfervations on the effects of the Waters, 

and defirous that the chemical difcovery 

of their contents fhould, like thé Roman 

Palladium, remain locked up in the moft 

fecret part of the Temple, fcarce to be 
looked on even by the Priefts themielves. 


The celebrated Writer | chawenienaaena ca 
has carried his arguments on. this head 
much farther, and has brought) feveral 
grievous accufations againft the Faculty of 
Phyfic, as having, for lucrative motives, 
fo aire pre(eNtLd or falfified the qualities 
of the Waters where they refided, as to 
adapt them to every dilorder, or ftate of if, © 
incident to the human body. Were this 
charge true in its full extent, grievous in- 
deed would be the imputation, as it would 
be reducing the principles of their profef- 
fion to the ftandard of the loweft Empyri- 
cifm; and, what is of {till greater confe- 
quence, how melancholy muft be the fitu- 

ation 
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ation of the generality of thofe who ap- 
ply to fuch Practitioners for relief! To 
fuch, indeed, the advice of a late great 
and worthy Phyfician might be well ap- 
plied—To perufe the fixth Commandment. 
We may be, however, fully fatisfied, that 
this Author has carried his refleCtions to a 
very unjuflifiable length. Some few might, 
perhaps, be found, to whom {uch an im- 
putation might be applicable, as. it can ne- 
ver be expected that the Profeflors of Me- 
dicine fhould, more than other men, be 
uniformly, and without exception, juft and 
honeft. But we may reft affured, that the 
number of thefe is very fmall, in conrpa-~ 
rifon with thofe who would even fhudder 
at the thought. Some prejudice, perhaps, 
is infeparable from our natufe ; it is not, 


_ Inrrop. 


therefore, to be expected, that our profe{- | 


fion alone fhould:be divefted of it. 


Many Practitioners, feeing the ood ef- 
fefts of the Waters at which they refided, 
might be ternpted to extend their ufe to 
more cafes than their unprejudiced reafon- 
ing might fully juftify. But is not this the 
cafe with the Profeflion in general? What 

Practitioner can fafely affert, he has not 
oe < fome 
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fome partiality for a particular mediciri¢ 
above the refit? I believe few can difavow 


at; andif they fhould be fo blind to their. 


own prejudices, thofe who would examine 
their practice would foon make the difco- 
very for them. 


gthly. The indolence of PraQtitioners, 
likewife, has been a caufe that has power- 
fully contributed to retard the advancement 
of this branch of Medicine. That our 
principal information, in cafes of this kind, 
muft be drawn from obfervation of their: 
effe&ts on the human body, is not to be 
doubted. But, on the other hand, we can 
neither make thefe properly, nor attribute 
the effects to their true caufes, unlefs the 
contents of the Waters that produce them 


were afcertained, which can only be done 


by Chemical Analyfis. The obfervation 


of their effects, though by no means, if 


accurately performed, the lefs difficult tafk, 
has been more attended to, as it was ne- 
ceffarily coincident with the Pra¢tice of 
Phyfic; but the latter, though proper 
likewife to be cultivated by every one who — 
would practife on a rational footing, not — 
being fo obvioufly connected with it, has 

3 been 
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been more neglected. It muft, indeed, be IntRop, 
Prd GERD that the latter has fome 

difagreeable circumftances attending it. 

The Experiments neceflary on fuch occa- 

. fions, though at firft view, to thofe who 

have never been concerned with them, 

they may appear agreeable and entertain- 

ing, are, many of them: difagreeable and 

troublefome, either from the nature of the 

operation, or the quality of the fubftances 

ufed in them. Moreover, not a few of 
thefe are remarkably tedious, from the 

length of time taken up in performing 

them, and the care and attention of mind 
requifite to obferve, and mark down all 
the different: changes that occur during 
that period. ‘Whas. adds Her atl y to this is, 

the neceffity of feveral of the mott tedious 

of thefe procefles being frequently repeat- 

ed, in order to draw any certain conclu- 

fions from them, as the flighteft variation 

may caufe a difference in the product, 

which will require a renewal of the: xs 

periment. 


In the foregoing part of this Introduc- 
tion, I have mentioned an acquaintance 
with Chemiftry as a Fequilite qualification 

for 
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for thofe who make Mineral Waters their 
ftudy. By this, however, more muft be 
underftood than is commonly meant by 
the term., A mere theoretical knowledge 
of the fubje@, though fuch as might be 
fully fufficient to awe the ocneraes of 
tle purpofes wherein that Science is re- 
quired in Medicine, would, in this cafe, 
be highly inadequate to the undertaking. 
A great degree of knowledge of the prac- 
tical part of Chemiftry is required, and a 
perfect acquaintance with all the changes 
that may happen in all the circumftances 
that may occur on fuch occafions. 


A knowledge of this kind is not to be 
gained from hittorical defcriptions, and can 


only be learned by habitude of ai te ae 
the ona R te 


To the fatigue and trouble, therefore, | 
of the one, and the time requifite for the 
attainment of the other, as it is, in faGt, be- 
ginning a new ftudy, which few are willing 
to fubmit to, muft be attributed, in fome 


degree, the flow progrefs of this branch of 
ocience. 


| éthly. 


1 
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6thly. Prejudice of opinion in favour of InrReD. 

fome particular theory, has likewife often 
mifled many of the Writers on this fub- 
ject, who had formed their opinions before 
they made their experiments. It is pro- 
bable, therefore, that many of thofe which 
ieemed contrary to their opinion were fup- 
prefled, or mifreprefented ; while others 
that feemed to favour it were carefully re- 
marked, 3 


Such are the moft obvious caufes that 
have retarded the improvement of the 
knowledge of Mineral Waters: But there 
is likewife another complaint very fre- 
quently made of Books of this kind, viz. 
that they feem to be written to the learned 

only ; their meaning being fo enveloped 
_ by terms of Art, as to render them unin- 
telligible to the reft of the world. This 
evil, indeed, is {carcely to be remedied, as 
every Science finds it neceflary to adopt 
peculiar technical terms to exprefs the 
complex ideas, to avoid a tedious circum- 
Jocution, hardly more intelligible than the 
terms themfelves. 


The ancient Writers, it muft be owned, 
were extravagantly addicted to abftrufe 
2 ih) CETMs;. 
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experience has juftifed, or extol their ufe 
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terms, which they ufed to exprefs even the 


-moft fimple ideas. Later improvements 


have greatly diminifhed this formidable 


ALO and opened the avenues to this 


branch of learning, by reducing them to a 
few terms, and thot dimple” expreflive, 
and eafily underftood. 


The ufe of an accurate chemical exami- 
nation of the Waters, will, it is hoped, 
want no proof, with men of learning and 
candour. Some cavils have, however, 
been frequently raifed again{t any attempts 
of this kind, as being impoffible to be 
brought to the defired degree of perfection ; 
and, ete. more apt to miflead, by | 
fubftituting an uncertain or falfe theory, in 
room of an approved method, which 
time and experience had confirmed. The 
firft of thefe objeCtions has been, as I hope, 
already removed; and it might be afked 
farther, whether a fearch into the caufes of 


effects is) unworthy the Phyfician, or Phi- 


lofopher ? 


nes Wa the fecond I would: anfwer, that no 


attempt is made to overthrow the good 


cH OF the Waters in thofe cafes which 


in 
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in others, which it has condemned. . The !*tRop. 
Author is far from withing to fee a Syftem 
of Medicine, or, indeed, the application 

of any particular article of it, founded on: 
theory only independent of practice. But 

is not a fearch into the caufes of effects 
confiftent with a due regard to practical 
knowledge? Do they not mutually iluf- 

trate each other? But I hope it is need- 

lefs to purfue this argument farther. . I 

will venture, however, to point out a few 

of the advantages which might accrue to 

the public, Bina a work of this ui if 

‘ef ~ pina performed. | 


Were the contents of the Waters afcer- 
tained, it would be likewifle of fervice to 
thofe Practitioners who refide in diftant 
places, who have no opportunity of mak- | 
ing experiments on, or of fecing the effects 
of the Waters. ‘They would then be ena- 
bled to judge of the proper application of 
thefe Waters in certain diforders: For 
being acquainted with the fubftances with 
which they are impregnated, and the effects 
of thofe fubftances on the human body, | 
they may, by their knowledge of the one, 
form a better judgment of pe other. It 

OFF is 
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Introp. is needle{s to expatiate on the ufe of this, 
Moreover, as an ingenious Writer has well 
obferved, a farther advantage arifing from 
the analyfis of Mineral Waters is, that it 
furnifhes us with the means of making ar- 
tificial combinations to refemble them. 
It enables us alfo to compare the qualities, 
and to afcertain the variety of the Mineral © 
Waters which Nature affords us, and to 
arrange them under proper claffes. It af- 
fifts us alfo, in fome meafure, to make new 
difcoveries ; for fhould a Water prefent 
itfelf to our view, of fuch fenfible qualities, 
as to be evidently efficacious, our beft me- 
thod of judging, in many cafes at leaft, of 
its ufe in Medicine, would be to afcertain 
its refemblance to fome other Water, with 
whofe contents and qualities we were A 
ready acquainted. Some of them, indeed, 
whofe impregnations are of a fimple na- 
ture, and confift of fubftances whofe effects 
are fufficiently afcertained, and which are 
found in the Water in the fame ftate in 
which we ufe them, are eafily inveftigated, 
with regard to their qualities, from the 
known effects of that fubftance when em- 
ployed in Medicine. But this is far from 


being always the cafe. The greatelt part 
of 


\ 
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of the impregnations of Mineral Waters IxTRo. 
are of acompound nature, and form {uch 
combinations as we have no opportunity 
of feeing, and, of confequence, judging of 
their .effects in any other circumftances 
than as contained in Mineral Waters. 
With refpect to thefe, our means of difco- 
vering, and our capacity of judging of 
their impregnations, though much im- 
proved of late, are ftill very confined. 
Even when we are fatisfied of the exiftence 
of a fubftance there, we are not always 
able to account fatisfactorily for its pre- 
fence, or by what means of union with the 
Water it comes to make part of the im- 
pregnation. We cannot always diftinguith 
likewife what proportion of each ingredient 
is contained in the compound, or what 
proportion each of thefe may bear to any 
given quantity of the Water. Granting, 
however, that all thefe were accurately laid 
down, we may reafonably believe, from 
the nature of feveral of the fubftances 
that form thefe impregnations, the great 
difficulty of. collecting thefe together, and 
the ftill greater of combining them pro- 
perly by any artificial means hitherto dif- 
coyered; that our beft method of forming 
C 4 a judg- 


24 


INTROD. 


On. the: Oe OD ¥ of: 


a judgment of the effects of any ‘Mineral 
Water that fhould occur to our notice in 
the forementioned circumitances, would be 
(as was before obferved) by alcertaining 1 its 
fimilitude to fome other,. whofe. nature, and 
contents were: already inveltigated ; as we 
{hould be likely to meet with more exact pa- 
rallels to it in nature, than. what.could be 
procured by any artificial preparation: what- 
ever, ‘[hefe may be efteemed the advan- 
tages that would. accrue to Medicine, in. ge- 
neral,.from the cultivation of this. branch 
of Science ; but a perfect knowledge of the 
Chemical Contents. of the Waters, would 
be likewife. of peculiar fervice.to the. esta 


xs, tifing Phyfician at the place, 


The effects prodaced by. Mineral Wa- 
ters’ are obferved to vary greatly, accord- 


‘ing to the circumftances in which they 


are adminiftred, independent of tho which . 
relate to the diforder. The active prin- 
ciple, in many of thefe, is of a very ‘fu- 
gitive nature, and, except peculiarly at~ 


tended to in the mode of exhibiting the 


Waters, apt to difappoint our expectations 
from them, either by its efcape, or change 


Re nature, A knowledge of the nature of 


“this 
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this fubftance will aD er us. great inftruc- Iyrrop. 


tion with regard. to the method of admi- 
niftring the Waters 1 in fuch a‘manner as to 
preferve their fall effect, if defired, or, what 


1s hikewife of great confequence, to, mode- 


fate this, without deftroying it entirely, in 


fuch a manner as may beft fuit the ftate of 
the diforder and citcumftances of the Pa- 


tient. A knowledge of the contents of the — 


Waters would be likewife of sreat fervice 
on another account :°*Moft of the Mineral 
‘Waters are very apt to have their compo- 
nent parts feparated, (which, deftroys, their 
Original effect,) on admixture of almoft 
every foreign body. As it is often judged 
neceflary to take fome medicines along 
with, and frequently in the Waters, a 
knowledge of this kind would inftrué us in 


the choice of thefe, either to felect fuch as — 


would leaft alter their original nature, or 
elfe, from a knowledge of the compound 
formed by the Medicine.and the Waters, 
to enable us to form fome judgment of the 


effects likely to be produced by fuch a com- 


bination, 


T thall now proceed to give the plan of 
the enfuing Work 3 and, firft, fhall pre- 
mife 
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{utron- mife an account of Mineral Waters in ge- 


neral, and of thofe fubftances with which 
they are capable of being impregnated. 


Secondly, I fhall give an account of the 
moft approved means to be ufed for difco- 
vering thefe impregnations. 


Thirdly, I fhall relate my Experiments 
made on the Bath Waters, and endeavour 
to apply the foregoing rules to the difco- 
very of their contents. 


Laftly, I fhall make an application of the 


whole to the practice of Pharmacy and 
Medicine, 


— ee ————— 


PART 
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MINERAL WaTERS. 
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GENERAL Division of WATERS. 


q ), f A TER has been divided by the 

Chemical Writers into two kinds, 

but this is not quite correc, as 

we know but one kind of Water. ‘'Whe- 

ther this Water be an element, or a com- 

‘pound, is not at prefent to our purpofe to 

enquire ; it feems, however, to have as 

good a title to the epithet e/ementary as 
moft bodies. 


Water, as it is capable of being united 
with many fubftances, may, from a per- 
fectly pure ftate, to that of the greateft 
impurity, undergo various degrees of im- 
‘pregnation. Hence it is divided into 


Sunple 
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fimple or common, and compound Ot mi- 
neral. 


This divifion muft be mie reer 
firft, becaufe we know no Water per-— 
-fectly free from fome degree of impregna- 
‘tion ; and, fecondly, as this divifion is only 
from different degrees of the fame quality, 
it muft confequently be inaccurate. 
Definition But by common Water they would un- 


of what is x y hs 
underftood derftand fuch whofe impregnations are not 
mm obvious to the tafte or fmell, and which 


has no fenfible action on the human body. vq 


mineral 


What by By mineral, where it os the contrary | 
Water. proper ties. 


Even in common Water, secording to 
this divifion, there are various impregna-} ; 
tions, which may be chemically difcoyered — 
from the Waters of the atmofphere, from. 
whence all the -reft proceed, to that of 
{prings, rivers, and lakes. 
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ERE we to attend to the various 

characters and analyfes that have 
been given in Books of the different. Mi- 
neral Waters, we fhould, at firft fight, be 
led to imagine, that there was a great 
diverfity of them, but, on examination, 
the contrary appears evident. 


It has been before obferved, that thefe 
fats have been in general grofsly mif- 
reprefented, and as fuch can never be the 
. foundation of rational conclufions,, I fhall 
not, therefore, think it neceflary to pay © 
much regard to thofe Authors who wrote 
whilft Chemiftry was in a very imperfect 
fate, but rather, in fuch a complicated 
cafe, prefer reafoning @ priorz, according 
to the advice of a celebrated Profeffor at 
Edinburgh, and then fee if the conclufions 
drawn, from thence are compatible with 
fuch facts as can be,depended on. 


{n order to do this more clearly, I thall, 
before I enter into particulars, lay down 
fome 
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~.fome general propofitions which will 


ferve to explain my reafoning on thefe 
head Ee 


I. The impregnation of Mineral Watets. 
muft confift of native foflile fubftances. 


II. Of thefe fuch only can be benetted 
to be found as Water is capable of being 
united with, by any means that we can 
fuppofe to exift in Nature. | 


That the former of thefe propofitions, 
in its general fenfe, muft hold true, ap- 
pears pretty evident. It admits neverthe- 
Jefs, if taken {tri€tly, of fome exceptions; 
as we have inftances of vegetable and 
animal matter, and of fome faline fub« 


ftances, which were generally thought to 


be of merely artificial production, being — 
difcovered in Mineral Waters. The caufe, — 
however, of moft of the impregnations of — 
this kind hitherto difcovered, has been — 
found to be owing to fome circumftances — 
refpecting the fituation of the fpring, as 
its proximity to places which contain fub- 
ftances of this kind, and where they 

might be liable to be wathed down into 
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introduced into the courfe ,of its current ; 
in which cafes it might receive from them 
an accidental impregnation. But as thefe 
rarely occur, and never with refpe& to 
the two firft mentioned fubftances, ex- 
cept in circumftances which, perhaps, can- 
not fairly be afcribed to Nature, I can 
fcarce, with propriety, admit them into 
the Catalogue of Native rg alan i on 
Mineral Waters. 


With regard to Saline Subftances, in- 
ftances have, indeed, been produced of 
fome of thefe, which have hitherto been 
imagined to be merely artificial produc- 
tions, being difcovered in this manner. 


Some of them may, however, be eafily 
accounted for, in all circumftances where 
any impregnations of the foregoing kinds 
are likely to be met with, as feveral of 
them may be produced in confequence of 
the changes to which thofe bodies are lia- 
ble. Thefe, however, as was faid before, 
as only happening like the former, in acci- 
dental circumftances, I cannot be underftood 
to comprehend. We have, neverthelefs, 
fome accounts which favour the opinion of 
the ¢xiltence of fome impregnations of this 

oS ACUTE, 
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nature, in circumftances where no caufe of 
a fimilar kind could, with any tolerable de- 


- gree of probability, be afligned. 


There is, mbe ith Ban dine great reafon 


to believe, that thefe appearances, when 


they do occur, are owing to fome acciden-. 
tal interruptions of the courfe of Nature, 
produced by fome of the caufes mentioned in 


the Introduction. But as thefe very inter- 


ruptions make a part of the Hiftory of 
Vature, and happen in general, in confe- 
quence of fome changes occurring in the 


courfe of it, we cannot properly reject the ~ 


fubftances formed in confequence of them: 
from’ the lift of Natural Productions. In- 
ftances of this kind are, however, extreme- 
ly rare, and when they do occur, are gene= 
rally in fo flight a degree, as to bring the 
Waters that contain them; under my firft 
divifion of common. Water. 


In order to explain. my fecond propofi- | 


tion, I fthall endeavour to fhew by what — 


means Bodies in general may be united 

with Wa ater, and which of thefe means. — 
of union are likely to occur in the courfe. | 
of nature. ! racii ties so 


-yY 


Bodies 
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Bodies may be united with Water in 
three ways; by fimple Dzfujion, Mixture, 
and Solution. As to the firft of thefe, 
we know that the f{pecific gravity of Bodies 
is relatively decreafed, in proportion as their 
furface is augmented: Therefore, by a di- 


vifion of Bodies into an infinite number of 


{mall parts, they may be made to remain 
fufpended in a fluid of lefs {pecific gravity 
than themfelves. ‘Thus. Gold, Platina 
perhaps excepted, the heavieft body we 
are acquainted with, may be brought by 
_thefe means to continue for a.time fuf- 
pended in, and even to float on, the. fur- 
face of the lighteft fluid known, viz. 
“iither. It is proper to obferve, that all 
‘bodies whatfoever, if fufficiently commi- 
nuted, are pofflible to be united with 
Water in this manner ; whereas, only fome 
peculiar bodies, and many of them only 
in a peculiar ftate, are capable of being 
united with it by the following methods. 


- The union, however, of Bodies with 
Water, in this way, is merely mechanical, 
and cannot properly be called a chemical 
combination. Whether this. ever occurs 
in Springs, in fufficient degree to bring 
| them 
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them undert our Term, Mineral, admits 
of a doubt. Some circumftances, to be 
mentioned hereafter, incline me to favour 
the opinion that it does fo. It is certainly — 
poflible, and feemingly not unlikely to 
happen with refpect to fome bodies, 
though as yet we have very few inftances 
adduced in proof of it. Bodies are like- 
wife capable of being united together in 
another manner, in which, certain of their 
original properties are, on their junétion, 
dettroyed, and new ones produced in the 
compound, different from what either of 
the component parts were before poffefied 
of. This method, the modern Chemitts 
have diftinguifhed by the name of Céemi- 
cal Mixture. We are not certain, how- 
ever, that this ever occurs in Mineral 
Waters. Some circumftances would lead 
to a diftant fufpicion of it, but we have 
fcarcely fufficient grounds on which we 
can build even a deaBatie {uppofition. 


I would not, however, by this be un- 
derftood to fay, that no compound fub- 
itance of this nature is to be found in Mi- 
neral Waters. On the contrary, when the 


fubject comes to be examined, it will be 
found 
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found that fimple fubftances, properly fo 
called, make but a very {mall part of the 
Catalogue of thefe Impregnations. I only 
mean to comprehend thofe, wherein the 
fubitances, united with the Water, may be 
faid to form with it a chemical mixture. 


The moft general, therefore, and, in- 
deed, I may almoft fay, univerfal method 
by which Mineral Waters become impreg- 
nated, is by Solution. As this word is 
here taken in a fomewhat more confined 
fenfe than its common acceptation, and, in 
fome meafure, in contradiftinGtion to the 
two foregoing, viz. Diffujion and Mixture, 
it will be proper to give fome previous ex- 
planation of the fenfe in which I pro- 
pote to make ufe of it. 


When a folid body-immerfed in a fluid 
is divided by it, and uniformly difperfed, 
 fafpended, and retained in it, it is faid to 
- be diffolved, and the operation is called So- 
lution. ‘This is the general fenfe, but it 
may be extended to the union of two 
fluids together. The body to be diffolved 
is called the Solvend, and the fluid which 
diffolves it the Solvent, or menftruum. In 
Solution, the parts of the Solvend are fo 

Dve2 inti- 
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intimately and equally applied to the Sol- 
vent, that in the moft minute portion of 
the one, there is part of the other pre- 
fent. This mode of union differs from 
the two foregoing in feveral inftances. 
Thofe, however, which are moft appli- 
cable to our purpofe, are the following. 


Ie differs from Diffufion, in that the 
latter, as we generally meet with it, is 
only temporary, and the diffufed body, on 
its ftanding fome time unmoved, falls” to 
the bottom. | 


N. B. This fometimes happens in folu- 
tion, but then it is always in confequence 
of fome decompofition of the diffolved fub- 
ftance, which is not the cafe in the preci- 
pitation which takes place in diffufion, 


_ The body that is diffufed, will not pafe — 
a filtre with the fluid in which it is dif- 
fufed. / 


When a folid body i is diffufed through a 
fluid, the latter is never perfectly clear. 
This, however, is not always difcoverable 
by the naked eye, but may at all times be 
found out by microfcopical examination. 


Pion 
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From Mixzure it differs, that in folution | 


there is no change. of qualities, but only 
the Solvends turning fluid, whereas in mix- 
ture, a neutral, or tertium quid, 1s always 
_ produced. 


In folution, more than two bodies may 
be joined together, but only two in mixture. 


In folution, likewife, nearly the fame de- 
_ gree of heat ferves to volatilize the body 
as when feparate, which is not the cafe in 
mixture. Thefe are the principal diftinc- 
tions between thefe modes of combination 
of bodies with Water. Others, indeed, 
might be mentioned, but I think thefe faf- 
ficient to anfwer my purpofes here. 


But in order to determine accurately all 
the poffible Impregnations of Waters, I 
fhall take a view of the different forms of 
bodies, and by examination of each, ac- 
cording to the propofitions before laid 
down, endeavour to judge, from thence, of 
the probability of their being met within a 
fearch of this kind. 


As to my divifion of Bodies, I propofe to 


make ufe of that laid down by the cele- 
brated Profeffor at Edinburgh, as before- 


|B men- | 
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mentioned, being the moft concife, exten- 
five, and clear, of any yet publithed. - 


A compleat divifion of this kind, that 
will include all the Bodies in Nature, is not 
to be expected; however, moft Bodies, 
fome few excepted, of little confequence to © 
my prefent purpofe, may be reduced to the © 
five following heads, viz. 


. Saline. 

. Inflammable. 
. Metallic. 

. Earthy, — 

. Aérial. 
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_. Of Satine Minzerat WATERS in 
general, | 


G) Shee firtt of thefe that occurs to our 


obfervation, is * Saline Bodies. 


An univerfal characteriftic of thefe fub- 
ftances is Solubility in Water. They vary, 
indeed, confiderably from each other in 
the proportion in which they diffolve, in- 
fomuch, that fome have denied the folu- 

bility of fome of them altogether. 


It isnow, however, inconteftibly proved, 
that they all poffefs this quality in fome 
degree. From this general property we 


* Saline bodies are fuch as, when applied to the tongue, 
give the fenfation of Tafte, and are foluble in Water. 
Some have added, that they are fufible in the frre, and not 
inflammable, without the addition of fome other fubftance. 
Thefe qualities, however, are now generally rejected, as not 
holding univerfally, fince fome faline fubftances cannot be 
fafed by the moft vehement force of fire we can apply ; and 
others are found to be of themfelves inflammable. There 
is, however, fome reafon to believe, that the latter of thefe 
qualities is owing to fome {mall portion of inflammable 
matter accidentally mixed with it. 


D4 might 
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might expect to fee them often make a 
part of the impregnations of Mineral Wa+ 
ters; and indeed few {prings have been 
difcovered entirely free from fome degree 
of a faline quality. Notwithfanding, how- 
ever, this general folubility, what was laid 
down in the firft propofition muft be 
attended to, that only fuch as are na- 
tive foffile fubftances can be admitted. 
From inattention to this circumftance, and 


“neglect or ignorance of the proper methods 


of diftinguifhing them from each other, 
many fuppofed difcoveries have been made 
of certain faline fubftances in Mineral Wa- 
ters which our reafoning a priori, might 
have informed us we could never expect 
to meet with there, and which a more 
accurate examination has detected to be 


only miftakes of thefe for fome other 


native faline fubftance refembling them. 


Great caution is, however, requifite “in 


laying down general rules with refpect 
to this clafs of bodies, as fome very flight 
alterations in the manner of their pro- 
duction are capable of making great 
difference in the nature of the Salt pro- 
duced. | 
I hall 
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I fhall now proceed to fpeak of particu- 
lar * Saline Subftances, beginning with the 
Simple, and proceeding on to the Com- 
pound. JI do not mean to include the 
» Metallic and Earthy Salts under the latter 
-head, as thofe fhall be feparately treated 
of when I come to fpeak of Metallic and 
Earthy Subftances, — 


Of MINERAL WATERS impregnated with 
SIMPLE SALINE SUBSTANCES. 


I fhall take the fimple Saline Sub- 
ftances as nearly as poflible in their order 
of ftrength, beginning with the Acids. 


* Saline bodies are either /imple or compound. By fimple 


faline bodies, I do not mean to aflert, that they are abfo- 
lutely fo, but only that they are bodies which we have never 
yet refolved, or feparated into their component parts, in 
oppofition to the compound, whofe conftituent parts we are 
acquainted with. Simple faline bodies are either Acids or 
Alkalies.. An Acid is a faline body of a four tafte, and 
poffeffes the particular property of changing vegetable juices 
that are blue to ared colour. Acids are diitinguifhed into 
four kinds, according to the fubftances from which they are 
got, viz. 1. Vitriolic, as being ufed to be got from a fubitance 
called Vitriol. IL. Nitrous, from Nitre. III. Muriatic,' 
from Muria, or Sea Salt. IV. Vegetable, from Vegetables. 
N. 8B. There is reafon to think, that there are other kinds 
of Acids diltinét fram thefe, But their nature and properties 
are not yet fufficiently afcertained, 


Among 
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Among thefe the Vitriolic Acid’ claims 
the firft place*. 


~ Whether this fubftance, in its feparate 
{tate, has ever been found a native foffile, 
has long been the fubje& of much doubt 
among the natura! Philofophers. To af- 
certain this point would be a matter of 
great confequence; as, were this fully 


* The Vitriolic is the moft powerful of all the Acids, 
diflodging all the others from Alcaline Salts, both ‘fixed and 
volatile, and from the foluble Earths, and taking poffeffion 
ef them itfelf in their place. Jk is likewife capable of 
being rendered the moft concentrated, in which flate it is 
the ftrongett of all the Acids, containing the largeft quantity 
ef pure Acid in proportion to the phlegm or water. It is. 
found in two ftates, a. fixed, and a volatile one, the former of 
which is now meant. When concentrated to the higheft de- 
gree we generally arrive at, its {pecifie gravity is nearly as 
'18°2 to 10 of water, which is confiderably more ponderous 
than any other fluid we are acquainted with except quick- 
filver. It is perfe€tly fluid, colourlefs, inodorous, and 
tranfparent, when ‘pure, contrary to what + Neumann al- 
Jedges, and its affuming an icy or butyraceous confiftence 
in the cold, as well as its brown colour, is now found to 
be owing to a portion of inflammable matter. mixed 
with it. As to its properties with regard to other bodies: 
When joined with the other Acids it effervefces, and gene- 
rates heat with them. It unites alfo with all. the Alcalies 
attended with heat, and when they are in a cryftallized or 
mild ftate, with a large difcharge of air, and ebullition, 
called Effervefcence. It unites alfo with oily bodies of all 
kinds, with heat, effervefcence, and fumes. Jt is capable of 
being united with ardent {pirits, or alcohol, and with the 
latter forms the fubftance called Aither. It does not unite. 


t Neumana’s Chemiftry, p. 16x. 
‘ with 
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proved, we could then have no doubt of 
the poflibility of its being found in Mi- 
neral Waters, on account of its’ ftrong 
attraction to, and eafy and intimate union 
with, water; infomuch that, when mott 
concentrated, it always retains a portion of 
this fubftance. The notion of the pre- 
fence of an acid in fprings is of antient 
date, and at laft came to be applied to all 


with fulphur. It unites with all the metals except gold, 
and even that is doubtful. It diflolves zinc and iron, only 
when in a dilute ftate, and copper when rather more con- 
-centrated: The remainder of the metals it only aéts on in a 
boiling heat, which, on cooling, are precipitated in a 
corroded ftate, It unites with all the abforbent earths, and 
with them forms different faline compounds, It joins water 
very eafily, and with it, ina fluid form, generates heat in the 
greateft degree of any of the Acids, but when converted 
into ice, it-generates cold with it. It attracts water from 
the atmofphere, and, as fome think, unites with mephitic 
air. It prevents or obftructs all the three kinds of fermen- 
tation, and is, therefore, antifeptic. I before obferved, that 
this Acid is fometimes got in a volatile ftate, in which it 
is ftrongly odorous. It is gained in this manner from all 
inflammable bodies, with which it is united by nature or 
art. In this ftate lefs acid faturates more alkali, but any 
of the other three Acids diflodges it from it, or decompofes 
the neutral falt formed by it, as does the fixt vitriolic Acid, 
Its action on oily matters is inconfiderable, probably on 
account of its dilutenefs. It produces no zthers with 
alcohol. It diflolves metals in larger proportion than the 
fixt. It unites alfo with earths. It gencrates lefs heat with 
water, and lefs cold with ice, than the fixed.—If the reader 
is defirous to fee a more particular account of this fubftance, 
he may confult- Neumann's Chemilftry. 
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the Mineral Waters that were not pof- 
feffed of fome fenfible degree of heat. 


‘Was any credit to be given to thefe opi- 


nions, the Acid of which I am now treat- 
ing fhould feem, on many accounts, the 
moft likely to be found in this manner. 
On examination, however, of the grounds 
on which they were founded, there ts 
teafon to believe, that this, though the 
poflibility of it cannot abfolutely be de- 
nied, happens in much fewer inftances 
than has commonly been imagined. ‘The 
chief arguments that have been. made ufe 
of in fupport of the poffibility of its being 
found in Mineral Waters, are deduced from, 
the following circumftances : 


1. The univerfality of its Bere 
through Nature. 


It has been the opinion of fome Che- 
mifts, that this Acid was generally diftri- 
buted through every part of the natural 
kingdom; that it was plentifully difperfed. 
through the fubterraneous regions, ancl 
even prefent 1 in the atmofphere. | 


Was this fully afcertained, it would un= 
doapieny be a {trong argument in favour. 


me 
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of this ‘opinion. The. proofs, however, 
are, fome of them, very equivocal. ‘The 
chief are the following : : 


It has been alledged, that the fixt ve- 
getable alkali, expofed to the air, melts 
per deliquium, and cryttallizes again into 
a falt, refembling vitriolate tartar. But 
there are no proofs of its actually being fo, 
and vitriolate tartar and vegetable alkali 
eryftallize in the fame form. It has like- 
wife been urged, in favour of this opinion, 
that filks expofed to the air have their co- 
lour changed, and metals ruft, and are 
corroded; but neutral and alkaline falts 
corrode thefe as well as acids, and it is 
not impoffible that a neutral falt may fuffer 
a *decompofition by the joint action of the 
filks, or metals, and the air. Though this 
be no more than conjecture, it is ufefal to 

prevent our forming rafh conclufions, by 
pointing out the poflibility of a fallacy in 


* Ey decompofition is meant the refolution (or feparation 
of the component parts) of a compound. Thus Nitre, for 
_ inftance, which is a faline body, compofed of the nitrous 
acid, and a vegetable alkali, is decompofed by the addition 
of the fixed vitriolic acid, which attraéts the vegetable 
alkali more powerfully than the nitrous acid does, and thereby 
feparates it from the nitrous acid, 

fuch 
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fuch cafes. It. muff, neverthelefs, be 
owned, that there is one very ftrong in-_ 
{tance of its univerfality, viz. its being con-_ 
{tantly prefent in the eletrical fluid, which 
is generally diffufed over Nature. This 
is evident from the fulphureous fmell, 
which is always perceived during electrical ; 
experiments, and is the odour of the vo- 

latile vitriolic acid. Moreover, if the wire 
be brought from the gun-barrel to a perfon’s _ 
tongue, who ftands on a cake of refin, it 
gives no fhock, but has an evidently acid 
tafte. 


The conical flame, likewife, which itt 
fues from the barrel, when brought within 
a certain diftance, has the fame effe& 
with acids on the vegetable blues. 


The fuppofition of its exiftence in the 
air, has procured it a name by which it is 
frequently diftinguifhed, Sal acidum va- 
gum untverfale. On this account the vi- 
triolic acid has been fuppofed floating in 
the bowels of the earth, and not without 
great appearance of reafon, becaufe of the’ 
quantity that exifts there, as is univerfally | 
acknowledged, in a compound ftate; and — 
that many of the fubftances that contain it 

, are 
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are liable to decompofition, in which cafe 
it would be volatile. The deleterious va- 
pours in mines, which are faid to hurt or 
deftroy animal life, in the fame way with 
the vitriolic acid, have been brought in con- 
firmation of this argument. 


In anfwer to this, however, it may be 
alledged, that there are fo many bodies in 
the bowels of the earth that it attracts, that 
it could not remain permanently in form of 
a vapour, as, on being decompofed, it 
would affociate with them; that there 
are other vapours very different from the 
vitriolic acid, that deftroy or hurt animal 
life. ‘The inflammable vapours in mines 
have been likewife brought as another 


proof ; but thefe can only be adduced as | 


inftances of the vitriolic acid in compofi- 
tion, and not even evident proofs of that, as 
the muriatic acid emits an inflammable va- 
pour likewife, during the diffolution of iron. 


It is, however, faid, that there are ac- 
tual proofs of the exiftence of this acid in 
fome Waters, as is manifeft by their pun- 
gent, acid tafte, and by their changing the 
colour of the vegetable blues, Though 
thefe facts feem to conclude ftrongly in fa- 
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vour of the opinion of the exiftence of this 


acid, yet I cannot, nevertheless, think them 
quite fatisfactory. | 


Some compound falts, as alum, change 
vegetable blues to red ; and fixed airs when 
accumulated in large quantity in water, 
gives it a degree ee pungency not eafily 
diftinguifhable from an acid. It is like 
wife confidently alledged of the laft-men- 
tioned fubftance, that it has the fame effect | 
with acids on vegetable blues, 


Nor does it feem at all improbable, that 

a fubftance of the fame kind with that dif- 

charged from metals, during their folution in 
acids, which an ingenious Writer fuppofes — 

to be their phlogifton in a feparate ftate, 
may be contained in fome Waters. ‘This 
has not, I own, been yet fufpected, though 
it is evident, from the inflammable damps 
before-mentioned, that a vapour of this 
kind difcharged from iron, is frequently 
accumulated, in great quantity, in the — 
bowels of the earth; and I fee no ob-= 
jeGtion againft the poffibility of its fome- — 
times being intermixed and carried along ; 
with the current of a {pring. But as this — 
- appears always in form of a vapour, I fhall | 

| treat 
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treat of 1 it more fully when I come to fpeak 
of Arial Bodies. 


- An ingenious Author: has given us great 
reafon to think, thatthe Phlogifton itteli 1S 
not a fimple (ubftance, but a ecko pettit of 
an acid and fixible air. If this theory be 
juft, it-will eafily account for the fimilarity 


of effe&s between this fubftance and the 


Vitriolic Acid. If experiments are to be 
trufted to, the fame effe&s are in fome 
degree attributed to it. I thall {peak more 
firpely of this fubfance when I come to 
treat of Arial Bodies. 


“Notwithftanding what has Beek faid, 
and though I. am ful ly fatisfied that 
this Acid * has frequently been. miftaken 
for ‘fome’ other fubftance, I dare not 
afiert that this is always the cafe.” We 
_ have accounts from the-beft authority, of 
Mineral Waters. which: fhewed fuch evi- 
dent marks of acidity* as to remove. all 
doubts on this head concerning that quality. 


In fupport of this. opinion. likewife, a 
plaufible theory has. been “alledged. It is 


* Varenius mentions a fountain in the Province of Nota, 
in Sicily, which was ufed inftead of Vinegar, Moxzro on 
Mineral Waters, vol. i. page 16, 


i | well 


49 


so 


Of MinERAL WATERS impregnated 
well known that Pyrites, and even falphur* 
itfelf, efpecially when they are moiftened, 


are liable to deliquefcence and decompofi- 
tion. This might eafily happen in the 


bowels of the ‘earth, by the current of 


a flream interfering with any beds of thefe 
fubftances ; and if this decompofition fhould 
take place not far diftant from the furface, 
it might impregnate the {pring before it be 
prevented by any frefh attraction. 


This theory, however, is liable to a eee 
sal objections. 


It is found i general, that neither Py- 
rites nor Sulphur fuffer any {pontaneous de- 


compofition, except in circumftances where | 


the air has accefs, which could not often 
be the cafe in the bowels of the earth. 


This happens very rarely, except in- 


confequence of fome large fubterraneous 
caverns, where coal, or metal have been 


* This may be illuftrated by a familiar inftance. Flowers 
of fulphur are well known to, contract by keeping an acidu- 
lous talte, owing to the phlogifton in part flying off fer 2, 
and leaving the acid feparate; and for this reafon the 
London College dire&ts them to be wafhed in warm water 


before they are ufed, in order to clear them of their fuper- . 


abundant acid. 


* 


dug, 
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dug, and where.the air has a communica- 
tion by which it may be carried off; being, 
when feparated from the fulphur, in 


a volatile ftate.- Therefore in this in- 
{tance it cannot be properly sitecmed. a pure 


fofiile. 


This argument, though it carries fome 
weight with it, cannot be admitted to 
conclude fatisfactorily againft what has 
been urged. That this fometimes happens 
in the forementioned cafes, is ealily granted; 
but we muft, on the other hand, allow, that 
very large * fiflares of the earth, and fub- 
terraneous caverns, are not always artificial, 


but fometimes formed by nature, and very 


frequently by thofe accidents, which, 


though, as has been before faid; are in-— 


térruptions of its courfe, ftill make a part 
of Natural Hiftory. 

OF this kind are earthquakes, volcanoes, 
fubterraneous fires, fc. which we know 
by experience, frequently have this effea. 


Thus the ground in the neighbourhood 
of feveral volcanoes is found to be hollow 


* Dr. Monro, on this fubje&t, quotes Dominicus Vandellius 
de thermis Agri Patavini, pag. 95. who relates an account 
of the native vitriolic acid falling by drops in a native cavern 
near Latera, 
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to a confiderable diftance, and probably. it. 
is owing to this circumflance, that’ the, 
waters in the neighbourhood of thefe 
often poffefs this quality ina high degree. _ 


It is probable, likewife, as an ingenious 
Author has fuggefted, that in cafes where 
the fore-mentioned circumftances occur, 
«¢ that the fubterraneous fire, in decotmn- 
“ pofing the fulphureous Mineral Bodies 
“by which it is principally fed, difen- 


“gases a large portion of the Vitriolic 


“‘ Acid in the neighbourhood of thefe 
«¢ fountains, which may nite We agate 
‘¢ fere, and unite with their current.” 


This is undoubtedly another poflible 
method by which we may account for the 
prefence of this fubftance i in Mineral Wa- 
ters. This, however, happens in fewer i in- 


ftances than might be expected, as the at- 


tractions of this fubftance are fo general 


arid fo potent, as to prevent its remaining — 


long unaflociated, except in fome+ pecu-" 


liar circumftances.. 


* Monro on Mineral Waters. | 
+ Some have imagined chalybeate waters might be im- 


pregnated with an acid, in the interval of its feparation . 


On 


from the iron, and its diffipatien in the air. 


\ 
‘ 
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On the whole, then, though with fome 
reftrictions, it muft be allowed, that the 


Vitriolic Acid per fe* may fometimes make | 


a part of the impregnations of Mineral 
Waters-f. | 
Nitrrous Acrip. 


The next fubftance that occurs in order, 
is the Nitrous Acid?., The Natural Hiut- 


* Although I am inclined to believe, that the vitriolic 
acid, When found native per fe, is never in a perfedily fixed 
flate, yet it certainly poflefles varions degrees of volatility, 
as is evident by its fornetimes changing the colour of ve- 
getable blues toa reddifh calt; whereas, when this acid is 
perfectly volatile, it deftroys all colour whatever. 


+1 have been informed, by the learned Dr. Wall, that 


he had fome reafon to fufpeét an impregnation of this kind | 


in Malvern Water. 


+ The nitrous acid is more powerful, and may be obtained 
in a more concentrated itate, than any of the other acids 
excepting the vitriolic. Its {pecific gravity, when moft 
concentrated, is' to water as 15 to 10. In the flate we 
generally fee it, it 1s of a reddifh brown colour, and emits 
a {trong fume, or vapour, though it lofes this latter quality, 
in a great meafure, on re-diftiNation with water, and when 
pure, is perfeétly colourlefs, and tranfparent. It unites with 
all the acids, and generates heat with them. Its union 
with the marine produces a compound, called Agua Regia. 
It joins the alkaline falts with the fame general phenomena 
as the vitriolic acid does; but more of it is requifite to 
faturate a given quantity of alkali, than of the. vitriclic. 
It attracts the alkali more ftrongly than either of the two. 


following acids. It unites with oils of all kinds, effer-_ 


vefces, and ftrikes a black colour with them. It likewife 
generates more heat with them than the vitriolic does, and 
this is fo great as fometimes to produce inflammation. It 
generates heat, fumes, and éffervefcence with ardent {pirits, 
but never;breaks out into a¢tual fame, There is a kind of 
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tory of this is not fo well afcertained as 
that of the Vitriolic Acid, fo that I cannot 
fpeak of it fo fully. The generality of 
later Chemifts have been agreed, that this 
is never in its fimple ftate a native fub- 
{tance. Its proper matrix feems to be the 
upper part of the foil, or ftaple of the 
earth, where vegetables grow, and where 
it is depofited in great quantity, but always. 
in a compound fate, united with an Alka- 
line Salt. It has not been found, evén in 
this ftate, in any foffil fubftance, as we 
cannot reckon Nitre as fuch. For fome 
accounts of the latter being found in tri- 
fling quantity at a confiderable depth in 
the earth, prove no more than that it is 
fometimes wafhed down from the furface*. 
Neverthelefs, an ingenious Writer of the - 


Ether produced by this combination. It does not aét on ful. 
phur. Jt unites with all the metals except gold. It diffolwes 
and fufpends all but antimony andtin, which are only corroded 
by it. It unites with all the abforbent earths, and produces 
-with them earthy falts. It generates heat with water, but 
not in fo great a degree as the vitriolic acid, but hyod apa 
more cold with ice or fnow. Jt attraéts water alfo from 
the atmofphere, but not. fo powerfully as the vitriolic acid, 
Tt inflames on the contaét of burning charcoal, and is at- 
tended with detonation and explofion, and is thus the porate 
dation of gunpowder. 

* The falize neutral feems to be the only one of ‘ie fix 
forms of bodies, to which itis united by nature, 


prefent’ : 
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prefent age has mentioned the nitrous acid 
per fe, as the predominant impregnation 
-in moft of the waters he examined. I 
would willingly pay all due deference to 
the authority and judgment of this learned 
Gentleman, but as he has not recited the 
methods he took in detecting and afcer- 
taining this fubftance, cannot help fufpec- 
ing it to be either a miftake of this for 
the volatile vitriolic acid, which, in fome 
tefpects, fuch as its decompofition by the 
fixt vitriolic acid, its exhaling a powerful 
odour, &c. much refembles the nitrous, or 
elfe the decompofition of fome fubftance 


ufed in the experiment, containing the 


nitrous acid. 


The late ingenious Profeflor of Che- 


miftry at Edinburgh has made many ex- 
periments to this purpofe, but could never 
difcover the leaft trace of any impreg- 
nation of this kind. In order to afcer- 
tain this, I have likewife myfelf added a 
fixt vegetable alkaline falt to a great num- 
ber of pump waters, but never could dif- 
cover the fmalleft particle of nitre on eva- 
poration, which muft have been the cafe 
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had the water contained the nitrous “acid 
in fubftance. , 


It would not, however, be proper to 
deny, from any reafoning @ priori, the ex- 
iftence of a fact fupported by fo great an 
authority as the author of the foregoing — 
obfervation. It will hot, however, I hope, 
be efteemed prefumption, to fuggeft a 
thought, which perhaps may reconcile both 
thefe opinions. The {pring water of Lon- 
don, which was the fubject of the above+ 
mentioned experiments, was, as the author 
obferves, liable to many impurities from 
cellars, burying-grounds, fewers,. and other 
offenfive places, Sc. with which they uns 
doubtedly often communicate. 


From our accounts of the production 
of nitre, I fhould i imagine it owed its origin — 
to putrefaction, | as it is. faid to be gained 
in largeft quantity by a lixiviation of thofé 
earths, which have had the oreateft pro- 
portion of animal or vegetable fubftances 
left to putrefy in them. © 


Since the introduction of the manufac- 
tory of Nitre into Europe, the fubftance 
procured on wathing the earth is found to 


be | 
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be a *nitrous ammoniac, or the nitrous 
acid combined with a volatile alkali, which 
is changed into Nitre by lixiviating it with 
pot athes. ‘Fhis feems very probable, as 
the volatile alkali is always copioufly gene- 


* ‘That there fhould be fo great a difference between the 
operation of nature ip the Eaft Indies and Europe, as thata 
common Nitre fhould-be produced in the one, and in the other 
a nitrous ammoniac, feems very extraordinary. But the 
accounts that we have hitherto received of the making of Nitre 
in Afia are from inaccurate and injudicious obfervers, fo that 
we may readily fuppofe them imperfeét. The late ingenious 
Profeflor of Chemiftry at Edinburgh mentioned a faét, the 
probability of which inclined him to forma an opinion that 
cleared up all.the difficulties on this fubjeét. It isthis: That 
in Afia they burn a number of vegetables on the place where 
they want to produce Nitre, and leav« their afhes to have’ 
their alkali wafhed in by the rains, which will infallibly de- 
compofe the nitrous ammoniac, and form. a Nitre in the 
eatth which will now be got by fimple lixiviation. Is it not 
extremely probable, that thofe who haye given an account of 
this matter, have negleéted the inflammation of the vegeta- 
bles, confidering it as merely defigned to free the earth from. 
them? Nay, perhaps, the inhabitants may have no other 
intention. I have been fince informed by Sir J. Pringle, that 
in fome parts of Germany a true Nitre is gained by a fimple 
lixiviation of the earth, and this would feem to contradict the 


above opinion. But when we confider the circumftances — 


attending the method in which itis procured, this difficulty 
will, in a great meafure, be got over. The earth ufed for 
this purpofe is made up nearly altogether of the filth and 
takings of the town ftreets, and as wood is the conftant fuel 
burnt there, it is probable that confiderable quantities of 
the afhes muft be thrown out, as we {ce in many {mall rowns 
in England, and thus intermixed with the earth ufed for the 
above mentioned purpofe. This, it is obvious, would fupply 
an alkaline bafis of the vegetable kind, and thus with the 
nitrous acid form a true Nitre. 
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rated during putrefaction; but there is no 
reafon to think this to be the cafe with 


’ the fixt. This is moreover confirmed by 


a circumftance, which the Author of the 
above work afterwards relates, viz. that a 
certain {pring in the city never fails to 


yield a portion of volatile alkali on diftil- 


lation, which is always the produ& of 
putrefaction, and probably owing to fome 
animal fubftances, with which it is tainted 
in its paflage under ground. From what 
has been above related it feems probable, 
that fome of the wells, which this inge- 
nious Gentleman examined, might con- 
tain the nitrovs ammoniac. If then any 
fixt alkaline fubftance was ufed in making 
the experiment, this would be decompofed, 

a degree of * effervefcence would take 
place, and a nitrous falt would be left on 
evaporation, in the fame manner as if the 
nitrous acid had been prefent in the water 
uncombined with any other body. It is 
poflible, likewife, to fuppofe a method, by 


* In this cafe the volatile alkali,, when feparated from 
the nitrous acid, being in a cauftic ftate, would abforb part 
of the fixt air feparated from the fixt alkali, on its union with 
the acid, Neverthelefs, as the fixt alkali contains fixt air in 
larger proportion than the volatile, fome effervefcence would 
take place from the fuperabundant portion. ‘ 

which 
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which a fpring might be impregnated 
with the nitrous acid in its feparate ftate. 
Should any of the {prings, which contain 
the nitrous ammoniac, communicate with 
any other, which, from fome of the fub- 
ftances above-mentioned, contained the 
vitriolic acid in a feparate ftate, a.decom- 
pofition would take place, by which the 
nitrous,acid might be difengaged from the 
volatile alkali, and thus left by itfelf dif- 
fufed through the water. 


Here, however, another difficulty occurs ; 
the vitriolic acid is always found, when na~ 
tive, in fome meature in a volatile flate, in 
which it will not decompofe any neutral falt 
formed by the other acids. To this, how- 
ever, it may be replied, that the volatile 
vitriolic acid, on being largely diluted with 
water, is in part reftored to its fixt ftate, 
which may ferve to account for this ap- 
pearance*. There is, indeed, one cir- 


* ‘This feems true with refpect to the volatile vitriolic acid 
per fe, but will not hold of it when united with iron, as in 
that cafe it feems to be entirely diffipated on its communica- 
tion with the atmofphere. ‘This metal feems to poflefs a 
power of rendering even the fixt vitriolic acid in fome 
degree volatile, as we fee in folutions of green vitriol, which, 
on ftanding expofed to the air, fuffer adecompofition, owing 
to the acids flying off, which occafions the precipitation of 
the iron in a flaky ochrous form, 
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cumiftance, which would feem te argue : 
ftrongly in favour of the notion of the — 
nitrous acids being fometimes found in the — 
earth, united with vegctable or animal fub- _ 
ftances, inva flate of ib redeitloss, a§_ COL 
mon garden mold yields it by fimple dif- 
eet Now Nitre; although it fufes 
both in open and ‘clofe. veffels, cannot be 
decompofed without the addition of fome — 
other body... Mr. Pott, of Berlin, has ne- | 
verthelefs lately fhewn, that if a fine fand. 
be added to the Nitre to keep its parts 
feparate, and prevent its fufion, that this 
acid will rife in diftillation, and come over 
pure into the receiver. This was, indeed, 


an old practice, but it was then thought — 


an elective attraction took place, tran | 
Mr. Pott fhews not to be true. It feems, 
therefore, very probable, that the parti- — 
eles of the foil here perform the part of . 
the fand in the other cafe, in preventing 
the fufion of the Nitre, and occafioning the © 
rife of the acid*. But the ftrongeft reafon of | 


* As Nitre is eafily decompofed by the addition of heat, 
and any body that contains the phlogifton, it may be thought 
that this takes place here, as a quantity of inflammable 
matter is always found in earth in this ftate. There is: 
reafon, indeed, to think\ this does not take place except’ — 
where the air has accefs, which would not be the cafe here. ' 


alk 


a 
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all to induce us to believe, that the nitrous 
acid is never found native, is, that the 
fmalleft portion of cubic Nitre was never 
yet difcovered in any. analyfis of {prings. 
As common /alt. is accumulated in fo large 
quantity in the earth, it muft be often 
changed into cubic Nitce, was the nitrous 
acid prefent there in its feparate f{tate. | 
“The poffibility of it, however, can {carce 
be denied, as it is fupported by fo good 
authority. Granting, even the facts were 
as’ there reprefented, . as the caufes that 
produce it are obvious, and the circum- 
flances in which it happens, accidental, 
it can fcarce be properly acounted, a native 
impregnation. wee | 
| Mu Riactire- Acrp. 
The general ‘opinion of the Chemifts 
with refpe@ to this acid, has been the fame 
as that laft mentioned, wz. that it is’ never 
found in the: earth ‘native im its: feparate 
{tate. . When combined with. the. foffil 


7 


* "This acid is lefs. powerful, and cannot be got in io 
concentrated a form as either of the two foregoing. Its 
fpecifie gravity, when moft fo, is to water as 12 to Io. 
Tt is generally got in a fuming ftate, but may be deprived 
ef that quality in the fame manner with the nitrous acid. 
Its colour, when moft concentrated, is generally a gold 
yellow. {t unites with the other acids with heat and ef- 
Serveicence, Jt joins an alkali, as they do likewife, but 

fils requires 
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alkali, in. form of comsnon alimentary falty_ 
it is the moft frequent impregnation we. 
meet with; but I have not, till lately, 
met with any Writer who has mentioned : 
this fubftance combined, as being: prefent 
in any Mineral Waters. Neverthelefs, the 


tions of the exiftence of the nitrous acid 
alone in f{prings, has made the fame remark | 
with regard ‘to the muriatic. The fame 
objection, however, ftill fubfitts, uzz. that | 
he has not related the experiments by which 
he afcertains the truth of his affertion. 


It is poffible, however, to account for 


this, in the fame manner as the foregoing. 


Should any of the fprings, which, from 
any of the above-mentioned circumftances, 
contain the vitriolic acid uncombined, in- 
terfere with any that contained common 
falt, the muriatic acid would be fet loofe 
in the fame manner as the nitrous, in the 


requires more of it for faturation, It does not unite with — 
oils or fulphur, and but imperfeétly with ardent fpirits. — 
It aéts on all metalline fubftances except gold, Zinc, iron,. — 
and copper are diffolved by it, as likewife in fome circum. 
{tancés, mercury and antimony, It only corrodes filver, 
lead, and bifmuth, It unites with abforbent earths, and 
with the calcarious forms the combination called Fixed — 
Ammoniac. . 


. preceding — 
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preceding inftances. - Indeed it feems a 
great argument againft the exiftence of the 
vitriolic acid in fubftance in the earth, that 
this decompofition of common falt, which 
is fo plentifully diftributed through the fub- 
terraneous regions, does not oftner occur, 
fince this is the firft inflance I have heard 
of. Rg 
Vecerriastue Ac? db. 

All Writers feem to be agreed, that this 
acid*, in any of its forms, either fimple, 
or in combination, has never been found a 
foffile fubftance, and, of confequence, could 


— 


* This is of three kinds, one got by expreflion from the 
cells of vegetables, particularly acid fruits, in which it is 
prépared by nature, as juice of lemons ; another got by 
diftillation, as the acid of the fir, or pine; and a third, 
which is the produ@ of the acetous fermentation ; and 
even of this lait there are two varieties, wiz. Vinegar and 
tartar. The general properties of the vegetable acid are to 
unite with all the other acids, as alfo with alkalies, only with 
lefs effervefcence. Its force of attraéting them is alfo lefs. 
Its {pecific gravity differs little from water. It does not 
unite with fulphur or oils, though ir has, when in a very 
concentrated itate, fome effect on ardent fpirits. Of the 
metals it diffolves zink, iron, copper, and lead; and extras 
an emetic quality from antimony. It diffolves feveral of 
the other metals alfo, when previoufly diffelved in other 
acids, and precipitated by an alkali, and fome of them are 
rendered foluble in it by calcination, and others by mere 
trituration, as mercury. I[t unites with abforbent earths, 
and, when highly concentrated, generates fome’ degree of 
tiene with water. It abforks ro moifture from. the auno- 
fibers, as the ethers de. | 

never 


Vegetable 
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never impregnate a Mineral Water. Some 
have imagined the acid falt procurable 

from amber was of this kind, but experi- 
ence has fhewn it to have different proper- 
ties. It is probable that there are other 
acids, befides the four already treated of. 
We have not, however, the leaft. reafon to 
believe that any of them were ever found | 
impregnating a Mineral. Water. 


j A. Ki Ay Doh indie 


Having finifhed what I had to fay on the 
firft divifion of fimple faline bodies, I, fhall 
now proceed to the fecond, az. Alkalies*. 


* An alkali (befides the properties common to faline 
bedies) in the ftate we generally: fee it, effervefces when 
joined to. an acid, that, is, we perceive an inteftine 
motion excited, attended with many air bubbles, ard a 
hifling’ noifé. It has moreover the property of changing 
the vegetable blues green. ‘The property of effervefcence 
is not effential to alkalies, but owing _ to their union with a 
fubftance called fixible or mephitic air, and when deprived 
of this, they Joie that quality. Alkalies are of two kinds; 

I. Fixed. . 
Il. Volatile. 
The ft alkali comprehends two wiser the 
1. Vegetable. 
2. Foffile 

The volatile, iba contains one ies shy ; 

‘The properties common to. both. fpecies \of- fixt alialine 
are, that they cannot be diffipated. but by the moft extreme © 
heat, and. that they emit no odour: ives ere to the 
tials: : 

The volatile alkalt 1s difipated by the ightett degree off 
heat, and emits a'remarkable pungent pi 


In 
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In treating of thefe I cannot follow the or-: 


der before laid down with refpeG to the 
Acids, to take them in their. order of 
ttrength, as it is not yet determined whe- 
ther the vegetable or the fofiil’ alkali have 
the ftrongeitiattraGtion to acids. As, how- 
ever, the natural hiftory of the ‘vegetable 
alkali is beft known, I. thall begin with 
that, and proceed, in order, to the. foflil 
and the volatile alkali, which lat is the 
weakeit of any. } 


-, 


Pixt VEGETABLE ALKatri*. 


The. vegetable fixt alkali does not ap- 


pear to be a native fubftance, cither in’ its 


Ld de mimanacaanmeanases ee eer 

* The Vegetable Alkali has a pecular tafte,) more or lefs 
acrid as itis more or lefs caultic. It is often defcribed 
as of an urinous flavour, or that of the: volatile alkali. 
‘This, however, dees not: proceed ‘from ‘it, but from ap 


ammoniacal fale contained in the faliva,’ which is de. - 
compofed by it. When pure, it is of a fhow white © 


colour, and perfedtly inodorcus. — It concretes,. when 
perfedtly mild, into regular cryftals, of an hexagonal 
prifmatic form, terminating in a pyramid at both. ends, 
When in the fmalleft degree cauttic,’ it attracts moifture 
from the air, and runs per deliquium. . It will not 
mnite with the fof) alkali, though’ the one fo much 
refembles the other, It joins all ihe acids, and forms, 


with 
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pure ftate, or as united with other bodies. 
It was formerly thought to be prefent in 
vegetables, from whence fome have infer-. 
red the poffibility of its being a foffil fub- 
ftance. In proof of this fome facts have. 
been alledged, but thefe are far from being 
conclufive, as it never appears in them be- 
fore inflammation, during which, in any 
vegetable fubftance, it is always copioutly 


decease ALEC AC ELLE LLL Le 


with each of them, neutral falts. It attraéts acids more 
ftrongly than the volatile alkali, metals, or earths. 
Both this and the foffil alkali feem to have nearly the. 
fame force of attraétion. It unites with oils of all 
kinds, and, with them, forms different foaps; but thie 
union feems confined to its cauftic ftate, in which, 
alfo, it will unite with ardent. fpirits. It unites with 
{ulphur, and forms with it a compound foluble in water, 
called hepar fulphuris. It diffolves copper, lead, and 
iron in their metallic ftate, and atts on all the reft, 
when precipitated from their acid menitruums. ft 
promotes their fufion greatly, and unites alfo with them 
in this way. It diflolves fome of the animal earths, 
as the calculus of urine, and in fufion joins all the 
pure earths, and, when fo united, forms glafs.. It ge- 
nerates heat with water when cauftic, and the more 
that quality predominates, the greater is the heat. In 
this ftate, likewife, it diffolves univerfally animal and 
vegetable fubftances. When mild, and in a cryf 
tallized form, it produces cold. By long boiling it is 
altered in its nature, part: of it being converted into an 
abforbent earth. It. checks fermentions of all kinds, and 
is, therefore, antifeptic. . a og 
: ‘ 


gene: 
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generated.;..From what) has been above 


daid, it fhould feem, that we can never. ¢x- 
pect to meet with this fabftance prefent in 
any, Mineral Water ;. and, indeed, all facts 


Dr. Percival has, indeed,. very ingeni« 
oufly fuggefted to me, that the vegetable 
alkali may fometimes be wathed down in 
futlicient quantity to impregnate a running 
water. .If we give credit to the accounts 
_ Of large woods being fet on fire by light- 
ning,’ and”butnt’ down, any {pring: rifing 
near them might thus receive their afhes, 
as wafhed down into it by the rains; 
_ which afhes, as was before {aid, contained 
the vegetable alkali very copioufly; the 
poflibility ‘of the fact cannot be denied ; 
and it mutt be likewife owned, that though 
‘a 7 ROS Line thine poty: isis 2 ; 
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it is, in fome degree, accidental, yet the 
circumftance producing it happens in the 


courfe of nature, fo that we cannot deny it © 


to be a native impregnation. It does not, 
however, as has been before obferved, ap- 
pear from any accounts, that we have any 
faéts to prove that this has ever happened 5 


and, indeed, I am inclined to ‘believe, 


that if it were to take place, it could 
be only temporary, and, moreover, de- 
ftitute of that equal degree of impregna- 
tion at all times, which fo eminently cha- 
racterife the generality of the native Mi- 
neral Waters. bth shee re 4 


PossiLe ALRALH 


_ *Tt was the opinion of the antient Che- 
mifts, that Mineral Waters were always 


- 


* The follile alkali agrees nearly with the vegetable in the © 


fenfible qualities of tafte, colour, and odour, but varies 
greatly in regard to its confiftence; afluming a folid form 
with great eafe, and fo far from attra¢ting moifture from the 
air, that it becomes drier, and has its cryftals covered with 
a mealy powder. It unites with acids with lefs effervef- 

. cence 
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\ 
impregnated with an acid, either in its fe- 
parate ftate, or in combination with other 
bodies: But Drs. Stahl and Hoffman have 


fince fhewn, that they fometimes contain | 


the foflile alkali, unmixed with any other 
fubftance. That it exifts in large quan- 


tity in the earth, is well known from the ; 


quantity of native faline fubftances that 
contain it, the foffile alkali forming the 
alkaline bafis of Glauber’s falt, and com- 
mon falt, both which, (the latter, indeed, 
more particularly,) we know to be native 
foffile fubftances. I havé likewife been 
informed, by feveral accurate and ju- 
dicious obfervers, in particular the lear- 
ned Doétor Wall, of Worcefter, that 
this fubftance, in its feparate ftate, has 
been difcovered in feveral Waters in Great 
Britain *, 


¢ence than the vegetable, and forms different neutrals. Its 


force of attraction, and effects‘on other bodies, feem exactly 
the fame, fo that it forms a foap with oils, hepar fulphuris 
with fulphur, glafs with earths, &c. 


* tev ig proper to obferve, that the foffile alkali, 
when native, is always in a mild ftate, though it is 
capable of being rendered «angst in the fame manner as 
the vegetable, 


a 
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It has been a great matter of difpute, 
if ever the foffile’ kingdom affords this; 
fubftance native *. © Some circumftances: 
would lead us to favour fuch an opinion.’ 
Many ftones have been found, which,» 
when broken, and the inner parts rubbed 


ftrongly againft each other, give out an 


odour refembling the volatile alkali, from: 
whence their name has been taken, wiz. 


Lapis Suillus. 


It is likewife undoubtedly found in fome 
plants, particularly thofe of the acrid kind.. 


* This fubftance differs in appearance, as’ it is mild or 
cauitic, being in the firft cafe eafily cryftallized, but in the 
fecond, always in a fluid form, becaufe (on account of its 
volatility, which is much greater when cauttic) it cannot be 


rendered folid by force of fire. Jt forms different neutrals 


with, all the acids. It does not unite with oils when mild, 
and very imperfeétly when cauftic, nor with ardent {pirits. 
With fulphur it forms a-hepar fulphuris; it unites with 
fuch metals as the fixed alkali does, both in folution and pre- 
cipitation. With copper, or its folution, it {trikes a beautiful 


blue colour. It.does not unite with earths in the way of 


fafion, probably on account of its volatility, but diffolves the 
calculus of urine. When mild, it generates cold with 
water, and when cauftic, heat, | 

, | It 
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It was formerly thought it was not difco- 
verable in them before a degree of putre- 
faction had begun to take place, but 
though it is then greatly increafed, as it is 
always copioufly generated during that 
procefs, there is reafon to believe, that it 
exifted in the plant before that began to 
take place. From hence it has been in- 
ferred, that it is fometimes of foflile pro- 
duction. The former of thefe circum- 
ftances, indeed, feem to:argue ftrongly in 


favour of that opinion. The ingenious 


Profeflor at Edinburgh, neverthelefs, ac- 
counts. for this from fome vegetable or 
animal fubftances being wafhed down in a 
{tate of putrefaction, and thefe concre- 
tions forming round them. Whether this 
opinion be juft, or no, is of {mall confe- 
quence to the prefent queftion, as it is 
always here in a ftate of too firm concretion 
to be wafhed out by water, and therefore 
could never by thefe means impregnate a 


‘Spring, 


As to its being found in vegetables, it 
is probably formed there by fome peculiar 
procefs during vegetation, and not abforbed 
from the earth; though even granting that 

| <a PA Ag ros 
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it were. fo, it could only be in confequence 
of the putrefactive procels, which is con- 
{tantly going forward in the upper part of 


the earth where vegetables grow, and which 


never defcends {fo Bean as to be capable of 


impregnating a running water with any 
fubftance produced in confequence of it. 


In great cities, indeed, where large 
quantities of putrefying fubftances are ne 


ceffarily accumulated, and the fewers placed — 


at a confiderable depth in the earth, it is | 


not improbable that they may often in- 
terfere with the current of fprings, and 
impart to them fome degree of a volatile 
alkaline impregnation. 


An inftance of this was above related, 
as mentioned by Dr. Heberden. 


As, however, the aide ale dase in which 
this happens cannot fairly be afcribed to 


Nature, it cannot, in this inftance, - : 


accounted a native impregnation, 


There is, however, one circumiftance — 
which feems to: ae the bales oh its : 


being fo. 


of 


Sal ammoniac has, ee ‘ib itd 
a. foffile’ fubftange, as adhering to the lava — 
; ; j 


mee 
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of volcanoes, where it is produced by in- 


flammation, during which it is often co= 


| pioufly generated. 


Tt has been found PORE as likewife in 
this country in fiffures of the earth, from 
whence the fmoak of burning coal pits 
iffues. Should this be again wafhed down 
into the earth, and interfere with any {pring 
containing the foffile alkali, a decompo- 
fition would enfue, a common falt would 
be formed, and the volatile alkali left by 
itfelf combined with the water. 


This cafe is certainly poffible, but I have 
feen no experiments adduced in proof 
of it. 


Henckel, indeed, in his Bethefda Por- 7 


tuofa, tells us, that he found a volatile 
alkali in feveral waters on diftillation, but 
~ in his experiments he formed an hepar 
fulphuris, and the fixed alkali, when decom- 
pofed from thence, appears in a volatile 
form. 


As hepar fulphuris is fo commonly found 

a foflile fubftance, were we certain of the 
prefence of an unneutralized acid in the 
bowels of the earth, there would then be 
lefs 
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lefs doubts concerning the poflibility of 
this impregnation, as the hepar fulphuris © 
is decompofed by every acid, and the 
faline compound formed in confequence of _ 
it, might be again decompofed by the” 
foffile alkali, as in the manner before re= 
lated. : 


# 


This, however, is but barely poffible, 
and withal requires fuch a combination of 
circumftances a8 we can fcarce expect to 
occur in the fame inftance. 


In a word, though the poffibility of the 
volatile alkali making a part of the im- 
pregnation of Mineral Waters:»cannot be - 
abfolutely denied from any reafoning a2 
priori, yet for the reafons before given, 
and as its exiftence there is not fupported 
by any fadts, it can fcarce be accounted a 
native impregnation of Mineral Waters. 
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COMPOUND SALINE SUBSTANCES. 


HAVING finifhed what I had to fay 
of fimple faline fubftances, I now proceed 
to the compound *. / 


And here the Reader is again defired 


t 


Seét. II. 


to take notice, that I mean to confine - | 


this term, which is often ufed.in a larger 
fignification, to the neutral falts only, as 
the metallic and earthy fhall be treated 
of feparately, when I come to {peak of 
metallic and earthy fubftances. 


J fhall take thefe in the order ‘+ they 
{ftand in the annexed table; the firft of 
thefe that occurs is vitriolate tartar. 


* Compound faline bodies are formed by the union of 
the firft fimple faline body, vz. an acid with fuch fubftances 
as by that union produce a third body, which poffeffes 
the characteriftics of the faline clafs ; thefe are either the 
other fimple faline fubftance, viz. an alkali, or elfe metallic, 
or earthy bodies, fo that compound faline bodies are of 

three kinds, viz. 
I. Neutral, compofed of an acid and an alkali. 

II. Metallic, of an acid and a metal, generally, though other 
faline fubftances are capable of reducing them into a 
faline ftate. 

II. Earthy, of an acid and an earth. 

+4 It has been before obferved, that a neutral fale was 
formed by the combination of the two fimple falts, wiz. an 

acid 
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VITRIOLATE TARTAR®*, 


This compound falt is generally imagined 
not to bea native fubftance. It is faid to 


acid with an alkali, which can be only united together in - 
certain proportions. As there are four of the former of 
thefe, and three of the latter, it is evident that thefe can 
only be formed into twelve combinations ;.the different 
names of thefe are fet down in the enfuing table. In the 
firfk column are placed the four acids, oppofite each of thefe 
the three alkalies, and thirdly, three fets of falts oppeicd te. 
each acid. 


A Tasret of Nevutrrant Saurs,; 


Acta Alkali ¢ Vegetable ¢ Vitriolate Tartar. 
T. ae winlee Yi Foflile } Glauber’s Salt. 


Volatile . - Vitriolic Ammoniae. 
Fixt Vegetable Common Nitre. 

TI. Nitrous. rid Fofhile } Cubic Nitre. 
Volatile Nitrous Ammoniac. 


TE. Muriatic. “I pices be offile Common Salt. 
‘Volatile | Common Ammoniac. 
Fixt eo (Sal Diuretious, vel Tar- 
| tarus regeneratus. 
tv. vas ts offile Sal Polychreftum Rupel- 


Vegetable Digettive Salt. 


lenfe 
| Volatile . Vegetable Ammoniacy 
L or Sp. Myndereri. 


* Vitriolate tartar, when carefully cryftallized, affumes 
the form of fix fided pyramids in its cryftals, which are of 
an hard concretion, and more difficult folution than- any 
neutral falt we are acquainted with, requiring near thirty 
times its weight of water, to render it fluid in the common 
temperature of our atmofphere. It is of fo difficult fufi~ 
bility, that in our furnaces we are not able to fufe it. 
When heated to a certain degree, it deerepitates, that a 

makes 


with COMPOUND SALINE SUBSTANCES. 


be found, indeed, in the afhes of fome 
plants, but is there. probably produced by 
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makes a crackling noife in confequence of the rarefaction 
ef the water contained in its cryftals, It may be decom- 
pofed by addition of the phlogilton, which forms with it 
an hepar fulphuris, by adding folutions of calcareous earth, 
magnefia, or any of the metals, in any of the other acids. 
Jn the three laft mentioned cafes, however, a double elective 
@ttraétion always takes place, as in the annexed fchemes. 


Cia se. J; 
Vitriolic \. 


¢ Nitrous, or Ve-y 


Acid. getable aid: 
Vitriolate : 
(Asay < r 
f ms Silver, Copper, ay 
4 Vegetable J h\- or any other 
Alkali. oMetal. 5 
MAGS ty ALN 
‘Vitriolic ‘Nitrous, muri- 
Acid, / atic, or vege- 
: table Acid. 
Witriolate } 
Tartar. ‘ | sees 
Wegeewble Calcareous 
L Alkali. fn Tee iat 
Coa. k,,. 40 ; , 
» Vitriolic  ] Nitrous, ‘muri-y. 
Acid. atic, or vege- 
ath Os table Acid.’ 
‘Vitriolate | iste 
Tartar. } 
Vegetable Slaot at oes 
Alkali. » Magnefia. 


7. 


Of MINERAL WATERS impregnated 


the inflammation. This fa@t, however, ‘is 
much to be doubted, as, the vegetable 


As the term EleGive Attraion will frequently occur in the © 
courfe of the work, and as it is-here ufed in a peculiar fenfe, — 


the Author has fubjoined the following explanation of it. |... 


The combination of bodies depends on thatiinclination or — 


tendency which they have to approach to each other, and, in 
certain circumftances, to remain coherent. ‘To-this general 
fact, the Englifh Philofophers have given the name of At- 
traction. ‘This, however, is not meant to exprefs a primary 
principle, but as Sir Ifaac Newton, who firft brought the 
term into general ufe, employed it to exprefs a general fact. 
"There are four kinds of this known, viz..The Attraction of 
Gravitation, of Magnetifm, of Electricity, and of Cohefion ; 
and it is thought, that on this laft kind the combination of 
bodies depends, though that feems very doubtful, How- 
ever, before this takes place, the two bodies muft be fo near, 
as to be apparently in contact, and the more points of con- 
tact that are prefented the ftronger is the union. Thus two 


hemifpheres of lead will remain coherent on prefling together — 


their plain furfaces, and their union will be the ftronger in 


Bia 


proportion to, the’ polifh they have got, which affords more — 


points of contaét. But, after all, the greateft polifh will not 


give fo firm. an union as may be attained by means of 


fluidity, in which ftate the parts of bodies are fo eafily » 


moveable on each other, as to run into and fill up the hollows 
on the furface, fo as to afford the greateft quantity of contact. 


It feems, however, probable, that there is fomething befides — 
contiguity that makes fluidity fo efficacious in promoting — 


Attraction. Fluidity, then, is univerfally neceflary to the 
union of two bodies, fo as to form amixt. For inftance ; 


if we join two inodorous powders: together, vx. fal ammo~ 
miac and the fixed alkali, while thefe continue dry no change — 
happens, but on adding a little moifture, a ftrong odour is 


perceivable. Sales non aguat nifi foluti, has long been a: maxim 


in Chemiftry, and though fome cafes, fuch as the heat, fumes, 
_and even flame produced: by the union of :regulus of anti- 


mony and corrofive fublimate, feem to proye the contrary 


yet there is reafon to belictc, that this would not happen | 


i : % é was 
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alkali. and vitriolate. tartar cryftallize in 
the fame form, which might give. occa~ 


ESS SE a Sen aN See tar ene caeteererieren ocean - _~ . eee . 


“was not a quantity of moifture abforbed from the air, This, 
however, may be laid down, that fluidity in one of the, 
bodies is neceflary for combination. The fame degree of 
Attraftion, however, does not fubfift between all bodies; 
there are fome which refufe to combine with one, and yet 
tinite with another. Thus water unites with nitre but not 
with camphor; and {pirits of wine unite with camphor and 
not with nitre. This is what is called Eleive Attrafions 
and is either abfolute, as in thefe two cafes, or rélative, when 
a body unites with another, but will. leave it if a third be 
prefented, becaufe there is a ftronger attraction between 
this new body and it. Thus filver and gold may be united 
together ; but if the nitrous acid be prefented, the filver 
joins it, and leaves the gold, Elective attractions may be alfo 
confidered as either fingle or double. » There is always a 
new combination takes place in elective attraction, and when 
there is but one, this is called fxgle, that is, when a fingle ‘or 
fimple body is ufed to make the feparation. But when a 
body, which is itfelf compofed of two others, is ufed to fepa- 
tate two bodies; two feparations, and in general two new 
combinations happen. ‘Thus, if the muriatic acid, united 
to mercury be ufed to feparate the nitrous acid and filver, the 
nitrous acid leaves the filver, and joins the mercury, and at 
the fame time the murtatic acid unites with the filver. It 
fometimes happens that a feparation may be. effeéted. by 
means of a double Eleétive Attraétion, which could not. be 
produced by a fingle. Thus if the vitriolic acid be joined 
to a fixed alkali, they have a greater aflinity, or ftronger at- 
traglion to each other, than any fingle body has to either of 
them. But if the folution of filver in the nitrous acid be 
_ prefented to them, the filver attracts the vitriolic acid, and 
the nitrous acid and the vegetable alkali attraét each other, 
and thefe two forces a¢ting in oppolite directions, overcome 
the union of the vitriélic acid and vegetable alkali, and fepa- 
“rate them. Thus if, as in the annexed {cheme, fuppofing 
the attraction between the vitriolic acid and the vegetable 


alkali be fuppofed te be as twenty-five, and that between the 


nitrous * 
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fion to the miftake of them for one 
another. Whether this be fo or not, there 


bh 


nitrous acid and the filver to be as five; the compound of 
thefe, viz. twenty five, may be confidered as the power that 
keeps them in their prefent fituation. But if the attra@tion 
between the nitrous acid and the vegetable alkali be as 
eighteen, and that between the vitriolic acid and filver be 
as twelve, the aggregate of thefe will be thirty, which is 
fuperior to the former, and muft of confequence work a 
feparation which neither of the two fubftances fingly would 
have effected. ! 
f Vitriolic 
Acid 
20 fubfiiting | 


Vitriolate 4 Attraction, 
Tartar. * 


Nitrous. 
= Acid r 
* ¢ fubfitting | Solution. 
Raa Attraction. a of 
) 1 Silver. 
Vegetable x | 
Alkali. : We silver! J 
The darts are meant to’exprefs the ftronger attraction of 
the body from whence the feather proceeds, to that to 
which the point is direéted, than the body with which it 
was then joined. - Thus, in the above cafe, the filver at- 
tracts the vitriolic acid ftronger than it does the nitrous, 
with which it was united; and the nitrous attraéts the 
vegetable alkali ftronger than it does filver.” In this cafe 
the pofition of the darts could not be altered, as, were 
‘the points placed in a direction from the vitriolic acid to 


' the filver, and from the vegetable alkali to the nitrous acid, 


it would denote, that the vitriolic acid attra¢ted filver 
ftronger than the fixt alkali; and that the alkali attracted 
the nitrous acid ftronger than it did the vitriolic, which is 
not true. In fome cafes, the pofition of the darts may be 
varied, as thus: . | 


II, Nix 


~ 


3 J. . | 
: [ Nitrous Acid. Muriatic Acid.) 
Solution OS : Corrofive. 
ie Sublimate. 
Silver. BPA Key 
Silver. Mercury, 
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is not the leaft reafon to think, either from 
our accounts of fa¢ts.or theory, that this 


Ly 


ri. i D319 aT 
Nitrous Acid. 
: Muriatic Acid. 


Silver. Mercury. 


This may be further varied; but this is fufficient. In : 


fome cafes of decompofition of compound fubftances by 
compound ones, only one new compound is formed. This 
is the cafe in the curdling of foap, fo frequently obferved 
in our {pring waters. In this cafe the darts are put fide 


by fide, Thus: 


{ Vitriolic Oils. 
| ‘Acid. | 7 
Selenites. : 7 2 . Soap, 
hat, conin Fixt Al- 
- lime. | kali. 


» Here the «calcareous earth or quick-lime does not unite 
with the oil. The fame thing happens in chalybeates, 
Thus: 

[Aca 


Acid. | 
on 
Fixt Al- 


‘a kali. 


Tn forming {chemes of this kind on paper, we fhould be 
“eareful to place the folvent body uppermoft. In general, 
where we can place the darts with botly their points either 
upwards or downwards, we may be pretty certain that a 
decompofition will take place, but where they can only 
be placed laterally, or fide by fide, (the laft cafe efpecially,) 
it is more uncertain. In many cafes where the darts are 
placed either upwards or downwards, they may be like- 
wife placed laterally ; but the converfe does not hold, as 

foine 


Si 
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was ever found a native foflile, fince oné 
of its component parts, the vegetable alkali, 
is confefledly an artificial fubftance. If 
however, the fact fuggefted by Dr. Per- 
cival be true, of woods ‘being burnt down 
by lightning, we may then fappofe if 
poffible, as. the vegetable alkali might be 
eos down by the rains and impregnate 

a fpring, and, as its attraction to the 
vitriolic acid-is ftronger than. any metallic 
or earthy fubftances, it would decompof 


all the earthy or metallic falts. it might 


meet with, and with their. acid, which 
is always the Vitriolic, form.a ‘vitriolate 
tartar. I cannot, howevery ‘admit this, 
even in thefe circumftances, to be -a native 
impregnation for the reafons before eves 
in {peaking of the vegetable alkali. 

the whole, then, we may fafely rejekt re 
fubftance from the fumber of inns 


‘tions of Mineral Watérs. 


o cry epee ‘ 


fome cannot -be varied from their lateral potion to both the 
darts upwards, or both downwards, and itis thefe cafes 
which are here meant; In order to make this more clear, 
a Table of Elettive Attractions, with an in FS “ 
added at the end of this Hook. ¥ t 


fio oe “Grave 
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 GLAUBER’s SALT*.. 


‘As I have before mentioned that the 
two compound parts of: this falt are foffile 
fabftances, which bear a ftrong afhnity to 
seach other, it is certainly not unreafonable 
to fuppofe that they may be often found 
‘united, in which cafe they would form a 
‘Glauber’s falt. The probability of this 
will appear ftronger when we confider the 
place the foffile alkali holds in the Table 


of Elective Attractions, with refpedct to the 


“The form of the cryftals of Glauber’s falt is that of 2 
fix fided prifm. It differs, however, in this refpect from 
“the foregoing, in that its cryftals are much larger, and have 
their ends obtufely truncated; whereas the others end in 
a pyramid. They are likewife of a very loofe contexture, 
as containing more water than thofe of any other neutral falt 
whatever. It is of the eafieft and moft plentiful folubility of 
any neutral falt known. It is. remarkable to obferve here 
the changes that happen to bodies incompofition. The vi- 
triolic acid, and the vegetable alkali, (in its cauftic ftate, 
in which it always is when it forms a neutral,) attract 
water ftrongly when feparate, and readily unite with 
it. Neverthelefs, thefe two, when combined, form a 
neutral, (viz. vitriolate tartar,) which is of the moft 
difficult folution of any fale of that (neutral) kind. On 
the other hand, the foffile alkali, which makes the alkaline 
bafis of Glauber’s falt; is not deliquefcent, (or liquefiable 
in the air,) and feems to have much lefs attraétion to 
Waters and yet Glauber’s falt is of much eafier folution. 
It fufes eafily in the fire, and is faid to have fome great 
effects upon metals, but thefe are not afcertained. It can 
be decompofed only in the manner -in which vitriolate 
tartar is decompofed, 


G 2 vitriolic 


Glanber’s 


Salt. 
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vitriolic acid; the latter attraGting the 


foflile alkali ftronger than’ any other native 


* fabftance known, the phlogifton excepted; 


Vitriclic 
Ammo- 
niac. 


and even with refpect to this there are fome 
doubts.» Experience likewife confirms: the 
agi ions theory; and we have undoubted 
proofs, that this falt hasbeen found native 
in the earth, and, on ‘account of its; ealy 
folution: in water,, may »make> an |im- 
pregnation of a mineral one, and indeed 
it is in this {tate it has, been generally found. 


Its appearance, -however,-in the earth 
is not fo frequent as. has. been imagined, 
another fub{tance which refembles it, and 
which-fhall be mentioned hereafter, having 
‘been Often miftaken for it. It is, however, 
certainly fometimes a native impregnation 
of Mineral Waters. > 


font hw 


VITRIOLIC AMMontrac*, 


From what has been faid concerning the 


‘volatile. alkalis not being a native foftile 


oot S 


‘ This fubRance’ is eatly got in hard dry cryftalsy which 
do not deliqwefce, sand are of difficult folution: in water. 
It- may be formed from various combinations, more, indeed, 
" an any of the other ammoniacal falts, as its ‘acid has’ a 

tronger force ofvatufaction. It’ may be decompofed by the 
fixed alkali, or by forming it into an bepar fuppurts, and 
and adding any of the other acids to it. 


in 7” ~ fab- 
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fubftance, it fhould feem _ probable, that 
this likewife, which has the volatile alkali 
for.one. of its component parts, fhould be 
alfo rejected from the catalogue of native 
impregnations. Experience likewife feems 
to favour this opinion; as no Writer, that 
I know of, has afferted, that this fub- 
{tance has been ever difcovered in any Mi- 
neral Water *. > 


~ T have, however, fome doubts if we can 
fafely deny the poffibility of its fometimes 
making a part of their impregnation. It 
has been before obferved, that fal ammo- 
niac was produced by inflammation, and 
that by this means it has been found native 
in the clefts and fiffures of the earth in the 
neighbourhood of volcanoes and fubterra- 
neous fires. That the vitriolic acid like- 
wife had been found native in the neigh- 
bouring fprings, being feparated by the 
force of fire from the pyrites. 


Should, therefore, any of the fprings, 
thus impregnated, have the fal ammoniac, 
formed as above, wafhed down into it, a 


* Hoftman feems to hint, that a falt of this kind was 
fometimes found in the neighbourhood of voleanoes ; buc 
his meaning isnot very clear. See vol. iii. p.138. § xxxix. 


G 3 decom- 


$6 


taining a portion of this fubftance, 
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decompofition would enfue, the vitriolic 
acid uniting with the volatile alkali of the 
fal ammoniac, and forming with it a vi- 
triolic ammoniac. To this it may be 
objected, that the vitriolic acid is then 
in its volatile ftate, in which it will not — 
decompofe any of the neutral falts. 


This objeGtion is in part true, as we, 


_have great reafon to believe, that the vitri- 


olic acid is feparated by fire from flphue 
in that ftate. | 


We know, however, by experience, that 
af the communication with the air be ob- 
ftructed, which feems likely to be the cafe | 
in fubterraneous fires, it foon becomes fixed 
when diluted with water. A proof that 
this fometimes aCtually happens in thefe. 
cafes is, that thefe {prings are faid to 
change the vegetable blues to a red, 
whereas the volatile vitriolic acid difcharges 
entirely all vegetable colours whatever. It 
is not therefore impoflible, that fome of the. 
{prings in the neighbourhood of volcanoes, 


_ burning coal-pits, and other fubterraneous 


fires, might, if examined, be found con- 


7 ‘As 
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| As I have not, however, had any op- 

portunity of making the experiment, and. 
as I before acknowledged no Author has 
mentioned it as actually difcovered, what 

has been faid above muft be confidered 
only as theory that bears fome appearance 
of probability. I cannot, therefore, reject 
this fabftance from the catalogue of poffi- 
ble impregnations of Mineral Waters. 


We now come to the fecond arrange- 
ment of Neutral Salts, wz. thofe which 
have the Nitrous Acid in their compo- 
fition. The firft of thefe that occurs in 
order is common Nitre. 


ComMmMon NITRE*. 


I mentioned before, in the account of Nee 
lure 


the Nitrous Acid, that it was never found 


* The cryftals of Nitre neither melt, per deliquium, ina 
moift, nor calcine in adry air. Their form is that of a fix 
fided prifm; and, when very perfect, terminate, at one end, 
in a pyramid of fo many fides. It is of a middle folijbility, 
between Glauber’s falt and Vitriolate tartar; but the 
different temperature of its menftruum makes a greater 
difference in its folubility, than any of the neutral. {alts. 
It is of eafy fufion in the fire. By application of the 
phlogifton it may be decompofed without going firft into 
the form of an hepar fulphuris. Hale’s Experiments fhew, 
that it contains much fixed air, which, during its defla- 

_ gration, is rarified, and explodes with violence; and hence 
is the foundation of exploding mixtures, particularly gun- 
powder. ' 

G 4 a native 
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a native foffile, either per fe, or in com= — 
pofition. Some traces, indeed, ef a nitrous 

falt are faid to be found in fome waters; 
but there is reafon to believe, that it was 
accidentally wafhed down from the fur- 
face, where (in the putrefying foil) it is 
copioutly generated. On this account, and 
as its alkaline bafis is always an artificial 
fubftance, it can by no means be admitted 
as a native impregnation of {prings. 


‘Cuspic NITRE*, 


By what has been before faid, concern- 
ing the nitrous acid, it appears, that this _ 


falt can never be found native in Mineral - 


Waters. 


No Author that I have met with has 
ever afierted it; though, if the nitrous acid 
were ever in its feparate ftate in the bowels 
of the earth, it muft be frequently formed, ° 

as common falt is contained, in fome de- 
gree, in every {pring hitherto difcovered, 
and its alkaline bafis bearing a ftronger 


* Cubic Nitre agrees nearly altogether with Nitre in its 
properties, and differs only in the form of its cryitals, which 
are, like Nitre, fix fided but nee sed are of a rhom- 
bore figure. 


affinity 
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affinity with the nitrous acid, than with the © 


muriatic with which it was united, the 
common falt would be decompofed, and a 
Cubic Nitre formed in its place. 


Did this ever happen it would ac- 
count for the prefence of the muriatic 
acid alone in fprings, as afferted by fome 
Writers, though on {carce fufficient foun- 
dation. 


As, however, its alkaline bafis is con- 
feffedly a native fubftance, both in its fepa- 
rate {tate and in compofition, it fhould not 
feem unlikely, that Cubic Nitre might be 
met with in many of the {prings in great 
cities, where, by communicating with pu- 
trefying bodies, they may have received 
an impregnation from the nitrous acid or 
hitrous ammoniac. Impregnations, how- 
ever, of this kind, as happening only in 
accidental circumftances, and being pro- 
duced by means evidently artificial, cannot 
be admitted into the catalogue. In con- 
fequence of this, therefore, Cubic Nitre 
muft be excluded. 


NiTRovs 


go 


Nitrous 
Ammo- 
niac. 
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From what has been before faid con- 
cerning the nitrous acid and the volatile 
alkali, the two component parts of this 
falt, we may conclude, that the Nitrous 
Ammoniac can never, except in circum- 
cumftances that cannot fairly be afcribed 
to Nature, be found native in fprings. It 
is, in all probability, never produced except 
in confequence of + putrefaction, which 
was before-mentioned, as not taking place 
at a fufficient depth in the earth to im- 
pregnate a running water. For a further 
explanation of this, the Reader may look 
back to what has been faid concerning the 
Nitrous Acid, the Volatile Alkali, and’ 
Nitre. 7 

The next order of Salts is of thofe which 
have the muriatic acid in their compofi- 
tion, the firft of which is Digeftive Salt. __ 


* The Nitrous Ammoniac affumes a lefs folid concretion 
than the Vitriolic, or even common Ammoniac. Itis very” 
deliquefcent, and diffolves eafily in fpirits of wine. Its 
moft remarkable property is, that it inflames, and explodes 
per fe, which fhews how difficult it is to affume a general 
charatteriftic of bodies, fince this contradicts that generally 
given of faline fubftances. 

+ Some have imagined, though on no very good grounds, 
that the Nitrous Ammoniac is fometimes produced during 
the inflammation of burning bodies. If this be the cafe, 

: rt 


with COMPOUND SALINE SUBSTANCES. 


DicesTive SaLttT*. 


This is eafily determined not to be a 


native fubftance, the Vegetable Alkali hay- 
ing been before proved not to be found 
below the furface of the earth. Granting, 


however, that it fhould be fo accidentally, 


as in the cafe before-mentioned, of woods 


being fet on fire by lightning, this falt 


could not be formed, as the muriatic acid 


is never found a native foffile, except when 
combined with the foffil alkali in form 
of common falt, which is not decompofed 
by the Vegetable Alkali. It may therefore 


be fafely excluded from the catalogue of 


Impregnations of Mineral Waters, 


Common Satur. 


QI. 


Digettive 
Salt. 


This is well known to be a foffile fub- Common 


ftance, exifting in great quantity in the 


it might be poflibly found in fprings which rife in the 


neighbourhood of volcanoes, or fubterraneous fires, fuch - 


as were mentioned in fpeaking of the vitriolic acid. 


* This fubftance refembles common falt in moft refpects. 
Its cryfials are cubical, like thofe of common falt, and can 
be got firm and folid much more eafily. Some Chemitts 
have fancied that there was fome other difference, but 
their proofs are not fatisfactory. More will be known of 
its qualities when we come to fpeak of common falt. 


+ This is too well known to need much defcription, fo 
fhall only mention a few of its characteriftic marks, ‘The 
: form 


/ 
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earth, and fo common an impregnation of 


fprings, that fcarce any have been difco- 


vered entirely divefted of fome traces of 
this quality. It is found native in the earth 
in much larger quantity than any other — 
faline body that we know of. It is like- 
wife more univerfally difperfed, ‘though 
very unequally fo. In confequence of this, 
we meet with many more degrees of this 
impregnation than of any other faline 
fubftance, it being found from quanties im- 
perceptible to the fenfes, to that of a fatu- 
rated folution. In this ftate it is, I believe, | 


always pure, though in the ftate we get it, 


there is almoft always a fuperabundant. 
portion of abforbent earth adhering to it, 
but this is owing entirely to the heat ufed 
in the boiling neceflary for the cryftalliza- 
tion; part of the acid being diffipated, 

and the alkali changed in fome degree 
into an abforbent earth. If the cryftalli- 


form of its cryftals, when carefully made, is that of an 
exact cube. In the fire it decrepitates like vitriolate tartar.. 
It diffolves in two thirds its weight of water, and in equal . 
quantity, whether the water be cold or hot. It is not fo . 
fufible as nitre, or fo refractory as vitriolate tartar. It may 
be decompofed by force of fire, with addition of any in- 
flammable fubftance, or, in general, by elective attraction. 
Tt is antifeptic, but in what’ proportion. is unknown. 


“gation, 3 
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zation, however, be performed with a 
moderate degree of heat, and ftopt in 
proper time, the falt may be got per- 
featly pure. We may therefore conclude, 
that it is in this’ ftate that it exifts in 
ARERR 


Sar AMMONIAC®*, 


It was long thought that this was a na- 
tive fubftance, but.this opinion is now 
found to be erroneous. It has been alrea- 
dy mentioned that it was fometimes found 
in the neighbourhood of volcanoes, and 
other fubterraneous fires, and chiefly in 
the cracks and fiffures from whence. the 
fmoak iffues; many inftances of this are 
to be found in Britain. 


In this fituation, therefore, it might un- 
doubtedly be wafhed down by the rains, 


* The cryftals of fal ammoniac are in form of a ftar. 
Thofe that I have feen had four points; but fome have 
afferted, that they have fix points. It deliquelees in moitt 
air, but readily affumes a concrete form. It requires thrice 
its weight of water to diffolve it. It diffolves in alcohol, 
and fufes in a gentle heat, in which it rifes entire in flowers, 
without any decompofition, for which reafon it is purified 
by fublimation, Its being found native in the neighbour- 
hood of burning mountains, &c. has induced an ingenious 
Chemift to think, that all the acids are convertible by in- 
flammation into the muriatic. 


and 
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. Rochelle. 


Of Minerat WarTERs impregnated — 


.and impregnate any -{tream, it might meet 
with. I have, however, before given it-as 
my opinion, that this would not conftitute 
a mative impregnation; it cannot, there- 


fore, be received into our ‘catalogue as fuch. 


We now come to the laft arrahgement 
of neutral falts, vez. of thofe compounded 
with the vegetable acid. 


ReCENERATED' TARTAR. 


The firtt of ‘Hae that occurs, is. rege- 


; nerated Tartar. 


From what nas" bah before faid ‘con- 


‘cerning the component’ parts of this falt, 
at may be eafily inferred that it never is, 


nor can be found native. 


The vegetable acid, ' though a ‘natural 


produaen' in the way of vegetation, is 


never found below the furface of the’ earth, 
and the vegetable alkali, the other compo- 
nent part, is not, In any re{pect, a native 


fabftance. 


SALT OF Rocwerus, | 


The next in order is the falt of Rochelle, 
which. may. be excluded on the fame ac- 
\ ~ count 
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count as the laft mentioned, fince although 
its alkaline bafis is a native foffile body, yet 
as the vegetable acid is not fo, they can 


never be found native in combination; on 


this account, therefore, it muft be excluded. 


VEGETABLE AMMONIAC. 


© The laft in the catalogue of the neutral 
falts is the Vegetable Ammoniac, commonly 
called Spiritus Mynderer1. 


For the reafons before given in fBeatehig 


of the two foregoing fubftances, it will be 


‘éafy to fee the reafons which muft exclude : 


this likewife. 


From what has been faid, we find that 
the following are the only proper faline 
fubftances that can be expected to be found 
native in any Mineral Water. 


Simple. Acid< Vitriolic acid per fe. 


Foffile Alkali per fe 
Alkali} Vota Alkali very dubious 


i Glauber’s falt 


Compound 4 Vitriolic Ammoniac very dubious 


(Common falt 
+ Sal Ammoniac very dubious. 


CHAP. 


a) 


Vegetable 
Ammo- 
niac. 
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~ with infammable § ubftances*, 


HE ingenious Author, whofe divi- 

-. fion of bodies has: been chofen for 

‘the plan of this. Work, has» arranged in=- 
flammable fubftances under three heads, 

Divifion ~V2%-, Qt. Sulphur, and Ardent. Spirits. | 
ad gia From the prefence of one of thefe in. their — 


fabftances. _compofition, it has been faid that all. bo- 
‘dies derived their inflammability. | 


‘There feems. to be, however, great 
reafon to believe, that to thefe might be 


* A body is called inflammable when, on thé contaét of 
a burning fubftance, it catches fire immediately in the part 
touching that fubftance from whence the fire is propagated 
over the whole mafs, till all of it, or the greateft part, is 
entirely confumed, and the reft reduced to afhes. During 
this a luminous vapour, called flame, floats on the furface of 
the burning body. Some have denied this laft circumftlance 
to be an univerfal mark of burning bodies, as charcoal has | 
the fire propagated from a {mail part of it over’the:whole, | | 
which, andoubtedly, gives it a place among inflammable | 
bodies, yet emits no flame ie its furface. It is found, | 
hottest now, that a ftream of air blowing on charcoal will | 
caufe it to flame like other inflammable fubftances. 


he aR Ki added 
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added an inflammable vapour, or air; fome, 
indeed, have thought that this differed only 
from oils, or ardent fpirits, as the vapour 
of water does from liquid water. 


There feems to be good reafon for be- 
lieving that an inflammable air exitts, 
which is permanently in that ftate. But 


as this differs fo much in its form from. 


other inflammable fubftances,: it fhall be 
treated of under the head of Aérial Bodies. 


I hall treat of the foregoing inflamma- 
ble fubftances.in the order they are placed 
above. The firft of thefe is 


Sree C: Tor. 
O1 .L*., 


Oils are divided into vegetable, animal, 
and foffile, and the two firft are again fub- 
divided into exprefied, eflential, and empy- 
reumatic. 


* Oil is defined to be an inflammable fluid, and not - 


mifcible with water, without the mediation of fome 
other fubftance. All inflammable bodies were fome time 
thought to owe their inflammability to an oil which they 
‘contained, becaufe there is fome appearance of oil in ardent 
fpirits, and fulphur confifts of vitriolic acid, an@ fome 
inflammable matter, which was fuppofed to be an oil. 
This notion is, however, now doubted, though they ftill 


attribute the inflammability of all three to one common . 


principle, which differs in its nature from any of them. 
H This 
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VEGETABLE and ANIMAL OILS not | 


found native in MINERAL WATERS. 


It is very obvious, that no oil of the ve- 


getable, or animal kind, can be ever | 


found a foflile fubftance, and, indeed, there 
is reafon to believe, that if any A ARHIY 


This meds has never been fhewn bei itfelf, aa, indeed, 


is rather imagined than known; though, indeed, there is 
very great probability in favour of its exiftence. It is 
called in Chemical books, the Phlogifton. 


Expreffed oilsare fo called from their being contained ‘in. | 


certain cells of animal and vegetable fubfances, and being 
produced by breaking down thefe cells by preffure. They 
are of a mild bland tafte, have no peculiar odour, and are 
not mifcible with ardent fpirits. Wax and fat belong to 
this clafs. 

Fffential oils have an acrid tafte, and remarkable odour, 
which is the fame with that of the fubftance from which 
they are got. From their being fuppofed to contain the 

aftive part, or eflence, of the bodies from which they were 
ea they have got the name of Effential. They are 
id srnbe! though improperly, called Diftilled Oils, as they 
may beget often by fimple expreffion only, as in the rinds 
of ime. fruits, as oranges and lemons. M‘quer has con- 
fined effential oils to the vegetable clafs. But mufk and 
caftor, though precured from animals, are effential oils. 
Balfams and refins likewife belong to them. ‘They all 
diflolve in {pirits. of wine, in which they differ from 
exprefied oils. 


Empyreumatic oils are acrid to the tafte, and Rrasigly ; 


odorous, but their odour is much the fame from whatever 


fubflance they are got, and feems to be acquired by the 
application of a certain degree of heat, from which they 


have derwed their name. ‘They diffolve eafily in: fpirits of 
wine. Tar belongs to this clafs. 


Pe “of. | 


: 
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of either of thefe fhould be by any artifi- 
cial means introduced into the earth, that 
it would there be changed in its nature, 
and acquire the properties of the foffile oil. 


In confequence .of this, they muft be 
excluded from the catalogue of native im- 
pregnations of Mineral Waters: And this 


opinion feems. fully confirmed by experi-_ 


ence, as there does ‘not feem to be any 
traces of any fubftance of this kind difco- 
verable from the analyfis of any water hi- 
therto examined. 


The only native fubftance thier of this 
kind found below the furface of the earth, 
is the foffile oil. 


FosstLe cere per fe. 


“This is plentifully depofited in many 
parts of the fubterrancous kingdom, and, 
though under different forms, owing to 
the admixture of other bodies, is originally 
of one Apecies only. 


When in its utmoftt purity, it is per- 
fedtly thin and tranfparent, of a peculiar, 
yet not difagreeable odour, and acrid tafte. 
In this ftate, however, it is very rarely feen 

Ii.a native. 
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native. Its moft | common form: is ‘to bi 

‘and 1 of ay 
brown colour. It is ; fometimes found i in 
both thefe ftates, flowing out from the 
earth by itfelf, or joined with Water, but 
more frequently the latter. In its feparate 
ftate, of which I am now fpeaking, it does — 


not. admit of .an. intimate, , Or: properly 


fpeaking, a chemical union, with. Water, 
by folution or mixture, but; only of cafes 
fion through the body, of ite: exoit aidsi94 ve 


This, however, is often fo minute, as 
to. have the fame. appearance, !.and exert — 
like effects, with a chemical combination. | | 

From the vaft quantities of this fubftance | 
that have been difcovered below the earth, 
we might expe@ to fee it more fre uently 
in fprings. The caufe of this feems tobe, © 
that it is moftly in a\very impure ftate; | 
and united with fabftances misc ‘tendet 
it of a hard confiftence. . . 


When thus combined, it is in a ftate of 


Water, ; nee as has been before ' ob- 
ferved, can. only admit of an union with: | 


it in. the: way of mifeton: . oath ends a) 
} Thus 


with INFLAMMABLE SUBSTANCES. © 


- Thus. we fee fprings flow through nu- 
merous. beds of pit coal, yet: do .not, re- 


I dhs 4 


ceive from, them _ any. impregnation of. 


this kind. As, however, there are ungquef- 
tionable proofs of its being fometimes 
fourid native in a fluid fomap and ‘as’ ifeve- 


ral. fprings: have been difeovered contain- ° 
ing nit) in sits: feparate’ ftarey' it”muftiuns 


doubtedly | be: ranked ‘in the ve at of ; 


native cot cane ht tO ; 


etal a 


ibiteae Or In 4 faponaceous form. 


It has been before PeiWarKea “to bea 
quality of alkalies to unite oils with water 
in form.of foap. As the foffile alkali is con- 
feffedly found native below the furface 
of the earth in its feparate ftate, it is 
poflible to fuppofe that by this means the 
foffile oil might be combined with Mine- 
ral Waters, ina more, intimate manner 
than by, that lait, mentioned, of. me 
diffution. 


There feems..,to,..be; however, fome 


e offile Oil 
in a fapo- 
naceous 
form. 


objection. to. this;...vrz.. thato alkaline falts — 


poflefs this quality, only in their cauftic 
{tate, which does not appear to be the cafe 
with the foffile alkali, as that, when found 


H 3 native 
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“native in a folid form, i is generally ‘eiyt i | 


tallized, which is commonly accounted a 
mark that an alkaline falt is in a mild fate, 4 
or faturated with fixt air. ¥ 


From. the eafy chiiilize ong ae thes) | 
foffile alkali from the Mineral Waters that. 
contain it, we may fuppofe that it is con- 
tained in them in a mild ftate likewife. © 
But it has been of late difcovered, that ery=< 
{tallization is not fo certain a criterion of 
the mildnefs of aikaline falts, as’ kan hi-- 
therto been imagined. 


Tt feems a true one, indeed, with refpect 


~ to the vegetable alkali, but is by no means » | 
fo of the foffile and volatile alkali, which 
will cryftallize when in fome degree cauftic. 


It does not feem improbable that it may _ 
be in this ftate in Mineral Waters, and if 
fo, would undoubtedly contribute to the 
more intimate union of them with any oily oa 
fubftance. | | 


This conjeéture feems more probable, : 
as there is very good authority for aflerting 


the exiftence of Mineral Waters of this 
a though the siping are very, few. 


Ite’ 
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It muft thetefore be admitted into the 
catalogue of native impregnations. 


S ce ped Tk 


SULPHUR. 
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Whether Sulphur ever makes a part of Sulphor. 


the native imptegnations of Mineral Wa- 
ter, has long been a matter of great dif- 
pute among the Writers on this fubject. 


“As the point is of fome confequence, 
and has been both combated and fupport- 
ed in an able manner, I fhall lay before 
the Reader the fum of the arguments on 
both fides, which have been well collected 
by the ingenious Dr. D. Monro, and fub- 
join afterwards fome obfervations of my 
own relative to this point. 


Firft, then, it has been alledged, in fup- 
port of the opinion, that Sulphur is a native 
impregnation of Mineral Waters : 

* That the fetid fmell of fome waters 
refembling Sulpher, is certainly not owing 


* Philofopbical Tranfagions, Vol. LI. Art. 28. 


H 4 | to 
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to mere ftagnation, and a:confequent putre- 
faction, as many of them. have..a brifk — 


current. 


Secondly, That putrid rain water, and 
many chalybeates turned putrid by keep- 
- ing, do not difcolour metals; neither do 
. they cure cutaneous diforders, as many of ‘| 
thofe, waters. called fulphurous do. ahs 


‘Thirdly, That -the fmell, flavour, and 


effects of fome waters, and of their vapours, 


in difcovering metals, are perfectly, fimular 
to thofe produced. by. the AA folutions. 


of Sulphur, and of its vapours. ; 


F ourthly, That many waters, vealed ful- 


phurous, contain the native’ foffile alkaline 


falt, which is capable of diffolving, and 


keeping fufpended,’ a {mall agi ha of Sal 
ee . tN 


-Fifthly, That 2 milkines, or ‘incipient — 
precipitation, is produced in feveral ‘of thofe | 


waters by dropping acids into them. »)) 


Sixthly, That'a white heavy «mucus is. 
commonly precipitated.,on. ‘the. fticks or 
grafs over which fuch waters pafs; and 


that at feveral fountains this mucus burns 


blue — 


Ses Se < Sees 


a 
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blue. and fmells of Sulphur, and. that true 
yellow. flowers of Sulphur have been got 
by fublimation.from the mud narsipieted 
from fome of them. . 


“-Seventhly, That 2 true “na reid ihe 
has been found floating © in “feme- cold ful- 
phureous waters. | hd 


: Such. are, the principal “pele ae sa 
therto employed to prove the exiftence of 
Sulphur i in Mineral Waters. 


In anfwer to thefe it has been slledlved, 
ss Sulphur can be diffolved in water only 
by means of an alkaline falt, which gives 
the water a yellow colour, and on addition 
of.acids an hepar fulphuris is precipitated. 


“Bat it is faid, {peaking of Aix la Chapelle 
Waters, that thefe waters are clear and 
colourlefs, and that mineral acids preferve 
its pellucidity, and prevent its “becoming 
milky and dropping a fediment. 
~ Secondly, That the waters themfelves 
are not capable of diffolving either their 
own or an artificial Sulphar. 

Thirdly, That as to the Sulphur found 
adhering to the pipes through which the 


water 
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water flows, it does not proceed from the 


waters containing the Sulphur fubftantially — 
diffolved in them, but on account of their 


being impregnated with a phlogifton and 


an acid, the principles of Sulphur, which — 


being in a volatile ftate are fublimed, meet 
on the furface of the conduits, and. there | 


unite into a true and perfect Sulphur, which 


did not naturally exift in the water; and — 


likewife, that part of this Sulphur, falling 
back again into the water, is precipitated ' to. 


colour and other fulphureous properties... 


_ the bottom, which gives the mud 1 hain | 


That the fectid fmell, and property of 
tinging metals, which many of the cold 


waters called fulphureous have, are entirely 
owing to their containing an oily matter, 
and undergoing _ putrefaction, which, al} 
waters. are fubject to, and that on, trial 
none have given: any clear and certain 


proofs of their containing Sulphur. 


That the flowers of Sulphur, alledged to’ | 
have been obtained by fublimation from the — 
mud of fome of thefe waters, were gene- — 
rated by the force of fire, fubliming and — 
incorporating the phlogifton and vitriolic 


acid, 
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id, which were not ‘before ‘intimately. 


nited together in the waters. 


Thefe are the principak arguments which 
ave been made ufe of by the moft eminent 
Vriters on both fides. 


Sod here I cannot ieelp obferving, that: 
xe ufe of the term Sulphur, in: an: in-. 
efinite fenfe, has occafioned niuch con-> 
vion, it having been applied to that 


ibftance in its proper form, and to the 
everal forms of hepar fulphuris. Thefe 
is of confequence to diftinguifh, as 


Wphur thus united acquires different pro~ 


erties from any. it poflefled in its fimple 
tate; and moreover, the different kinds 
£ hepar fulphuris are endued. with qualities 
arying one from the other, as I thall 
oon have occafion to oblerve. 


To remedy this inconvenience, there- 
ore, whenever Sulphur is mentioned in 


he enfuing Work, I defire it may be_ 


wnderftood of Sulphur in its proper form, 

r not combined, with bi! body that 

hanges its nature, : 

I propofe then to confider, firft, Simple 

ulphur as an ingredient in the compo- 
7 fition 
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fition of Mineral Waters ;. and afterwards. 
the two varieties of hepar, aa basin 


; os UI Le P H UR: ee — : a 


ere, 


native in the earth eae eee ce 
rarely, in» pute bright yellow femi-tran{- 
parent mafles;;. but more: commonly in: 
opake ones, of’ a.greenith, greyith, or other! 
colours, intermixed with earthy and ftony* 
matters. But, the principal: matrix.’ of! 
Sulphur is the. ferrugineous ore, called,i! 
from its colour, and: Seni with tteel,i 
Yellow pyrites. boven Pore 7 eg tal 


As the proportion of Sulphur here. is 
very large, it appears to contain: a éon= 
fiderable quantity in its native form, and 
this feems to be the cafe with feyeral, 
others of the metallic ¢ ores. 


*Ex PERIMENT! cyl! 

Two drachms of wafhed flowers of fulphur were mat 
to eight ounces of diftilled water, heated, to 120 eo | 
They were fuffered to.ftand four hours’ together, in a clo 
veflel, and thep filtred off, The Jiquor:had not the. Teaft j 


‘ | 
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fafely tejeGted, in its diffolved ftate, from 
the catalogue of native impregnations, 


-Notwithftanding thefe arguments, I am. 


Pied to believe, that Sulphur, in its 
pure..and unmixed ftate, makes a. part of 
the compofition.of feveral Mineral Waters. 
In thofe of Aix la Chapelle, for inftance, 
it is found pure, and.in large quantity, 
daily feparating from them; and though 
a great Writer, whofe. argument.on this 
head has, been lately mentioned, has at- 
tempted to elude the force of this.circum- 
ftance ; yet I apprehend, his. reafoning, 
though ingenious, is fcarce {atisfactory. 


I have been credibly informed, that at 
Aix la Chapelle the Sulphur is not only 
found on the furfaces of the refervoirs and 
conduits, which lie above the water, and 
into which it fublimes, but that, the pipes, 
through which it runs, are uniformly lined 


on all fides with Sulphur {trongly adhering 


tafte or fmell of fulphur, nor did any precipitation happen 
on adding a folution of faccharum faturni in water. 


Bxrperimen tT. Il, 
A lump of yellow pyrites, previoufly wafhed, was boiled 
an hour in two pounds of diftilled water, without imparting 
the leaft fulphureous impregnation that could be difcovered, 


to 
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to them, and of an equal thicknefs, refem- 
bling much more a gradual precipitation 


from the water, than (as he fays) pieces — 


that have accidentally dropped in from ‘the 
places into which it had fublimed. 


He himfelf allows, that the waters con 


tain the component parts of Sulphur, vzz. 


an acid, and the principle of inflammability, 
and as thefe two attract each other more 
ftrongly than any other body, what reafon 


can be given why they may not be fuppofed_ 
to unite when intimately applied to each © 


other, as floating in the fame fluid, as well Hi 


as when fublimed together from it? 


But, by his own account, fublimation i is 


not neceflary to unite them, fince he after- 


wards tells us, that thefe waters, drank for 


fome time, give a fulphureous fmell to the 


whole body, tinge the patient’s linen of a— 


yellow colour, and even tarnith and turn | 


black filver carried i in the pocket. 


The ingenious Dr. Monro has obferved, — 


likewife, that thefe waters cure the itch, 


or other cutaneous diforders, in the fame ~ 
manner as Sulphur, which is no quality of © 


either of its component parts when feparate. 
The fame learned Author has mentioned 
feveral 


with INFLAMMABLE SUBSTANCES. 


feveral inftances, from good authority, of 
Sulphur being fo largely contained in fome 
waters fo as to be got by evaporation. 


It feems moft likely to fuppofe, that 
in thefe waters the fulphur is fufpended by 
means of a fubtile diffufion. Were it 
diffolved in them by means of an alkali, it 
would manifeft itfelf by its tafte and {mell, 


refembling a rotten egg, or fcowring of a | 
foul gun barrel ; yet fome of thefe waters, 


though they have a fulphureous tafte and 
fmell, are yet very diftinguifhable from 
that of the hepar fulphuris. Add to this, 


that the waters impregnated with hepar — 


fulphuris do not {pontaneoufly depofit their 
fulphur in the manner “thofe of Aix Ja 
Chapelle do, and when ftrong fhew a pre- 
cipitation on addition of acids, which is 
not the cafe with thofe containing fimple 
fulphur. The like argument will hold 
againit their impregnation with fulphur by 
means of quick-lime, as it does not eafily 
feparate when thus diffolved ; and moreover 
fulphur feems to be contained in fome 
waters in larger Proportion than ceuld be 
done by thefe means. If, therefore, it be 
admitted that fulphur may be contained in 

a Mine- 


Bee: 
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4 Mineral Water in a diffufed ftate, it will 


rationally account for the fpontaneous pre= 
cipitation of it from them, as at Aix la 
Chapelle, and will obviate the objections 
drawn from chemical experiments, fuch as 
its not being precipitated by acids, &c, 
as in this ftate it is not in the leaft affected 
by them. To this, perhaps, it may be 
objected, that although it cannot be denied 
that falphur is fometimes found native in 
the earth, yet that it is’ then ‘either ina 
hard compact form of cryftals, or ‘united 
with other. fubftances, which give it a ftill 
firmer concretion, as in the cafe of pyrites, 
in either of which {tates it feems very. un- 
likely to be carried along with a current 
of water, and for a time at leaft fufpended 
in it, which would require the moft minute 
divifion poffible of its parts. To this, how- 
ever, it may be replied, that moft of the 
fprings in which there is reafon to believe 
Selphur is contained in this ftate, are of 
the thermal kind, and which probably owe, 
that quality to fome fubterraneons fire ad- 


jacent to the current of their fireana, as 


it rifes to the farface. It is well known,, 
that Sulphur, when ,air is excluded, may, 
be fublimed by mere force of fire, from 

pyri 


/ 
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pyrites in its pure ftate in form of flowers. 


It is not unlikely, then, that Sulphur may 


be thus accumulated in fome fubterrane- 
ous caverns, too deep for our refearches, 
into which it may have been fublimed, 
and thus intermix with the current 
of a {pring pafling through it. This will 
account for its being thus contained in 
the water, as in the form of flowers it is 
the moft minutely fubdivided poflible, and 
of confequence the moft likely to be car- 
ried along with a ftream of water. 


The ingenious Mr. Macbride has, by an ~ 


experiment of his, fuggefted a method, by 
which a {pring may be impregnated with 
Sulphur, in its pure ftate, in the way of fo 
lution. 


He made a folution of Sulphur in Water 
by means of quick lime, and by injecting 


currents of fixt air upon the furface of it, — 


found the calcareous earth to precipitate, 
leaving the Sulphur diffolved in the Water. 


I fhall {peak of this more largely when TI 
come to treat of Waters impregnated with _ 
hep. fulph. cum calce viva, but fhall ob-. 


ferve here, that, granting the fact, it does 
not appear to be the cafe in all Waters that 
con- 
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tain pure Sulphur, as fome of them feem 
to contain it more plentifully than could 
be done by this means; and moreover, by 
Mr. Macbride’s own account, the Sulphur 
thus diffolved, does not fpontaneoufly pre- 
cipitare as it does from fome of the Sulg 


phureous ea 


I am, therefore, though not without 


" fome degree of doubt, inclined to admit 


Sulphur in this form into the catalogue of 
native impregnations. . 


Herpar SuLpuurRis with an ALKALI. — 


There is not the leaft doubt that this is | 
frequently found native in fprings. Its 
{mell and tafte are fo difcernib'e, as to leave’ 
no room for a miftake of this for any other 
fubftance. 


2 


Moreover, the blueifh white precipita- 
tion, which feveral of them give on addition 
of acids, and which, when collected, proves 
to be a pure Sulphur, and the black colour 
induced on a paper, moiftened with x 
folution of Sacch. Saturni, thew. this very” 


clearly: Some have incautioufly rejected. 


this from the catalogue of impregnations, 
ase 


+ 
bs 
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as it was not to be difcovered in the refie 
duum left on evaporation. 


This, however, is not a fufficient reafon, 
fince, if we were to make an artificial 
impregnation of a Water of this kind, of 
the fame ftreneth with what we fee it in 
{prings, we fhould difcern no traces of 
hepar fulphuris in the refiduum left on 
evaporation, as that fubftance fuffers a de- 
compofition by folution in Water, and, 
moreover, the Sulphur itfelf would be dif- 
fipated by the degree of heat and continu- 
ance of it neceflary for the evaporation. 


The frequency of this impregnation ar= 
gues ftrongly in favour of what has been 
patore advanced, vzz. that the foffile alkali 
is not always found, when native in the 
earth, ina perfectly. mild: ftate, as, when 
_faturated with fixt air, it unites very im- 
“perfectly with, and enables water to dif- 
folve but a {mall portion of Sulphur ; 
whereas fome fprings are largely impreg- 
nated with hepar fulphuris. 


"Tis almoft needlefs to obferve, that 
this circumftance corroborates the opinion 


before delivered, that the foffile oil is fome- 
: eee ae times 


4 
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times found in fprings in a faponaceous 
form. 


On the whole, then, there is no Banke . 


that this fubftance is a native adit 2 iy 
of Mineral Waters. 


Herar Surpn. with Quick-Limg. 


Calcareous earths, when deprived of | 
their fixed air, unite with Sulphur in the — 
fame manner with alkalies, and poflefs — 
the fame property, though not in fo great. 
a degree, of rendering it mifcible with 


Water 


As calcareous earth is fo generally dif- — 
perfed through the fubterraneous kingdom, © 


it fhould feem likely that Sulphur might 


be frequently found in this ftate in Mineral 


Waters. 


The fame objection, however, occurs — 
here, as in the laft mentioned inftance, 
viz. that calcareous earth is moftly found 
united with fixt air, in which ftate it will \ 


not unite with Sulphur. 


This feems proved by the hardnefs and 


-firm concretion of many marbles, which 


probably owe thofe qualities to the fixt air — 


<> e a= 


ferving as a bond of union, as fuggefted by 


the 
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‘the ingenious Mr. Macbride. ‘This opi- 


nion is fupported by their ftrong effervef- 


cence with acids. Other earthy bodies, of 
a more mixt nature, which are of a very 
firm texture, feem to owe their cohefion to 
the calcareous earth interpofed between 
the other parts, which, being faturated 
with fixt air, keeps them together. 


Thus we fee many ftones which | fall 
into pieces on calcination, though but a 
{mall part of their compofition confifted 
of calcareous earth. 


~ Calcareous earth, likewife, though of a 
loofe texture, is found united with fxt 
air. Thus chalk, whofe concretion is 
very flight, effervefces ftrongly with acids, 
and has fcarce any effect upon Sulphur. 
Thefe reafons lead us to conclude againft 
the probability of the exiftence of this 
impregnation. Yet I am inclined to think 
that the rule is not univerfal. 


And here I mutt obferve, that both 
alkalies and calcareous earths will unite 
with fixed air in different proportions, {0 
as to form different degrees of cautticity, 
Whether the fixt air in this cafe, when 
infufficient to faturate the whole, unites 

ee itfelf 
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itfelf to a part, rendering that perfectly 
mild, and leaving the reft rae as before ; 3 


‘or whether it affects the whole, and is 


equally difperfed over it in lefs proportions, 
fo as to form a kind of intermediate ftate 
between caufticity and mildnets, would be 
a curious 5 quettion. 


From analogy of acids and alkalies, the 
former would feem probable, but I think 
obfervation and fa@ favour the latter 
opinion*. | ; 


Thus much is-certain, that feveral foffile © 
bodies, when firft dug, are in a ftate of at- 
tracting fixt air from the atmofphere. 
Thus chalk does not effervefce with acids 


fo ftrongly when firft got as when kept 


fome time, and moreover by that acquires 
a greater degree of hardnefs, which caa be 
only owing to its attracting fixt air. Many 
kinds of ftone, likewife, when fir tt dug, yiela 
eafily to the tool, fo as to be worked with 
equal eafe as wood; but when ufed in 
building, or expofed to the air, acquire a 
great degree of hardnefs, fo as f{carce to | 
bear any impreffion to be made on them. 


* Mercury and HAR Oay feem ‘to admit of an union with 
acids in a manner fc ymewhat anai logous to this. 
T have ~ 
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I have obferved, however, in the large 
pieces, that this acquired hardnels de- 
creafes as you pierce into the body of the 
ftone, and that in the middle of a large 
block there is ftill a part remaining foft 
and friable. 


I have alfo remarked of all thefe ftones, 


that they univerfally contain a confiderable — 


portion of calcareous earth, and the re- 
mainder moftly cryftalline. 


From what has been faid we may rea- 
fonably conclude, that the calcareous earth 
in thefe ftones is, in fome degree, in the 
ftate of quick-lime, and that its hardening 
on expolure to the atmofphere was owing 
to its attracting fixt air from it, in the fame 
manner as quick-lime does. : 


I fhall give fome experiments, tending to 
prove this point more fully, in the third 
part of this Work. 


If, then, it be fuppofed, that calcareous 
earth, in its native ftate, fometimes poflefies 
a degree of caufticity, it will be eafy to 
account for the impregnation of waters 
with this kind of hepar fulphuris. I have 
found by experience, that quick-lime, when 


T4 it. 
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Ardent 
Spirit, 


it had remained feveral weeks in a pow= _ 
dery form expofed to the air, and even 
effervefced in fome degree with acids, {till 
retained enaugh of its cautticity to diffolve, 
by affifttance of heat, a portion of Sulphur, 
and I even found this effect in fome degree, 


tho’ very flight, from a piece of freth chalk. 


I am, neverthelefs, of opinion, that this 
impregnation is not to be expected to be 
found, except in the Thermal Waters, as I 
find that calcareous earth, in its moft cau- 
{tic fiate, as quick-lime, enables water to 
diffolve but a very fmall portion of Sulphur, 
unlets aflifted by heat. By that, how- 
ever, its folvent powers are greatly in- 
creafed. “Probably it is owing to this cir- 
cumftance, that this impregnation is not 
more frequent. With this reftriction, ne- 
verthelefs, I cannot but admit it into the 
catalogue of native Impregnations of Mi- 
neral Waters.— : 


The laft divifion of inflammable fub-_ 
{tances is 3 | 


ARDENT SPIRIT, 


This, though of  feveral degrees ‘of 
ftrength, and variety of appearance, is ul- 
| timately 
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timately of one kind only, and never pro- 
duced, except in confequence of the vinous 
fermentation, which there is not the leatt 


reafon to think ever does, or can take > 


place below the furface of the earth, as a 
communication with the air is neceflary, 
and, moreover, it is generally thought no 
native foflile fubftance is capable of it. 


This being premifed, it is eafy to con- 
clude, that Ardent Spirit never can be 
found native in fprings. Nevertheleds, 
there are fome circumftances occurring in 
nature, that feem at firft fight to render 
this fact rather doubtful. 


Herodotus, Polybius, Ovid, and Plutarch 
mention fprings of a brifk vinous tafte, 
{parkling appearance, and intoxicating qua- 
lities, and the laft of thefe properties, and 
fome degree of the two former, are remark- 
_able in feveral fprings that have fallen un- 

der modern obfervation. How this fimi- 
larity of effects is to be accounted for, fhall 
be confidered when I come to treat of Aé- 
rial Bodies. At prefent I fhall only fay, that 
it is very probable that this effect is owing 
to the fame caufe in both cafes, the fubftance 
pro- 
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producing it being largely contained in 


many foffile fubftances, and likewife con- _ 
- ftantly prefent in the vinous fermentation. — 


This caufes that brifk tafte, fparkling ap- 
pearance, and inebriating qualities of fome — 
Mineral Waters, fo much refembling the © 
effects of fermented liquors; but it does 
not appear that-any of the {prings that — 
poffefs thefe qualities in the greateft degree, © 
could, by any means, be brought to yield 
the fmalleft quantity of any ardent fpirit 
on diftillation; a certain mark of their — 
containing none. This fubftance, then, 
may be aes rejected from the catalogue. 


The native impregnations of ‘Mineral 
Waters with Inflammable Bodies are: 


panies . Ou foffile per fe in a 
Mae ftate of fimple diffu. 
Oil.’ febhea) ; 


| , 
~LCompound, 2. Oil inform of foap. 
Simple. 3. Sulphur per fe ina farce 


Sul- of diffuffion. 


~ Compound, 4. Hepar Sulph. with ane 
alkali. 
| 5. Hepar Sulphuris witht 


quick-lime. 


phur. < 


CHAPS 
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Of MineraL WaTeERs impreg- 


nated with Metallic Subftances. 


T is a characteriftic of this clafs of , 
bodies, to admit of no chemical 
| union with Water, whilft they « re- 
tain their metallic form, and to be only 
| mifcible with it-by means of fome other 
body, which reduces them into a {faline 
ftate*, in which, alone, they are capable 
: of it. Solution, then, is the only metho 
by which they can be thus united. Saline 
bodies, or at lea{t bodies pofleffed of faline 
qualities, are probably the only folvents of 
metals we are acquainted with, and we 


* Though it feems pretty clear, that all metallic bodics 
owe their folubility in water to their being reduced to a 
faline ftate, it is not meant that every combination of a 
metal with a faline body is foluble in water. Some of thera 
feem to, be decompofed by fuch addition, the water at- 
tracting the acid from the metal, and leaving only the calx. 
Thus the vitriolic and nitrous acids may be wafhed out by 
“ster from antimony; and the precipitation of filver from 
the Im-ong acid, by means of the muriatic, by frequent 
wathing be. es mild. Other faline bodies likewife only 


diffolve metals 1.4 in a concentrated fate, and when 
diluted with water agas. let them fall. 


may 
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may be well affured, that every mevalligl 
folution in Water contains a portion of | 
fome faline fubftance, combined with the | 
metal. It may be objected, perhaps, that | 
the feveral kinds of hepar fulphuris, and | 
fome aérial fubftances, which are not ranked | 
‘in the clafs of faline bodies, poffefs the _ 
property of rendering fome metallic fub- 
ftances mifcible with water. But it fhould — 
be confidered, that pure fulphur has no ¥ 
‘fuch effedt, but rather a contrary one; nor | 
is any fuch produced until the fulphur is — 


formed into a compound poffeffed of faline 


qualities, vzz. fapidity to the tafte, and — 
‘folubility in water. Moreover, in the © 


hepar fulphuris formed with an alkali, 


which is much the moft aétive in this 
way, the alkali itfelf, in the ftate in which _ 
it properly admits of an union with ful- ; 


phur, is a diffolvent of fome metallic fub-— 
ftances. It mutt be confeffed, indeed, that 
it feems to form a kind of neutral body © 


with the fulphur, and to acquire new pro- 


perties in this way. With regard to aérial | 


fubftances, it is more than probable thst — 


they act by means of fome faline quality @ 
adhering to them. | 


. 
’ 


“ 


The 


/ 
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| The common air has been proved to 
| contain a portion of faline fubftance, and 
| in fome of the hotter climates, is percep- 
| tibly faline to the tafte. : 


This quality, likewife, is very diftin- 
| guifhable in the air, arifing from effer- 
| vefcent mixtures when accumulated, and 


| there is reafon to think that a faline quality | 


| accompanies the air fet loofe by fermenta- 
tion, and even that produced by putre- 
faction. The inflammable vapour, like- 
wife, produced during the {olution of 
metals in acids, partakes likewife of a faline 


mature. 
* 


_ Some oily fubftances, indeed, are found 
to act upon metals, but this is probably 
(in the vegetable oils,) in confequence of 
their containing fome of the effential falt of 
the plant from which they were got. 


This is very evident in turpentine, where 


the effential falt often cryftallizes by it- 
felf, and the fame is true of the em- 
pyreumatic oils, as tar, from which a 


faline quality may be extracted by 


water. 
Ex 
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Exprefied oils, both animal and végeta- 


ble, act upon metals more powerfully 


when rancid, which, perhaps, is owing to 
their generating a volatile alkali; and 
what feems to add weight to this is, that 
they then become mifcible with water, 
which is probably caufed by the inter- 
vention of that fubftance, as forming a 
kind of foap. 7 | 


Effential, expreffed, and even empyreu- 
matic oils will unite with the calces made 


by fire of fome metals very largely, and 


with others, when reduced into a faline 
itate, by acids. But they have no fuch — 
effect on them in their metallic ftate, 
except in confequence of their combinha~ 
tion with fome faline fubftance, nor’ is 
the compound thus formed in any cafe 


mifcible with water. 


I fhall now proceed to treat of metallic 
fubftances feparately, and examine them 
with refpeé to the means by which they 
may be rendered mifcible with water. 
But as this is meant with a reference to | 
the fubject, viz. of determining the me= 
tallic impregnations of Mineral Waters, ‘- 
no fubftances can be confidered here as 


r *. 
having 
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having that effect, except, fuch as are na- 
tive foffiles. Every metallic fubftance, 
therefore, which is not mifcible with water 


_ by means of thefe, I thall not hefitate to 


deny its exiftence as.a native impregnation 
of {prings.—TI fhall take them in the order 
in which they are generally ranged, firft, 
the pure metals, next the bafe metals, and 
lafily the femi-metals, 


HOSS DMRS OA RA 
PuRE Me as. 
Gotp. ais 


GoLD, in its metallic form, is not in-the 
leaft affected by any of the foffil proper 
' faline fubftances. The vitriolic acid may, 
indeed, be made, in certain circumftances, 
to diffolve it, but this only takes place 
when it has been previoufly diffolved, and 
| precipitated again from its proper mene 
| ftruum. MHepar fulphuris, indeed, will 
act upon it in its metallic ftate, and render 
it foluble in water; but to bring about 
this, it is neceffary that the Gold thould be 
fufed along with it. 


As, 
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As the proper menftruum of Gold, vz. 
aqua regia, or a mixture of the nitrous and 


muriatic acids, is never found native, 1t — 


can never be in a capacity of being render- 
ed foluble by the firft of thefe means; and 
as the degree of heat neceffary to bring 
about the other does not occur in nature, 
there. can be as little probability on that — 
fide. How far fuch a folution might ac- | 
cidentally happen by means of a volcano, 
or fubterraneous fire, is not eafy to deter- 


‘mine. -But if it fhould occur, it could not. 


form an impregnation of a Mineral Water, | 
as the vitriolic acid has this effect only in a 
concentrated ftate, and, when diluted with 
water, again depofits the metal. 


What confirms the above theory is, that 
Gold has never been found native in a 
faline, or cryftallized ftate, nor even, as 
moft agree, in’ a mineralized one, but al- 
ways in its metallic form. All thefe cir-: 


cumftances then concur to prove, very 


clearly, that it never can be an ingredient 
in any Mineral Water. 


SIL« 


% 
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i tale -V Bek 


This metal, as well as the foregoing, 
has never been found impregnating a 
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Mineral Water. Its proper menftruum is. 
the nitrous acid, which is never found a 
foffile fubftance; and though the vitriolic : 
acid has this effect in fome degree like-- 
wife, yet it doth not act upon it, except - 
in a boiling heat and concentrated ftate,. 


and, when diluted with water, depofites it 


again in the fame manner as it does Gold: . 
Hepar fulphuris likewife does not affect it 


_ except in fufion. None of the other foffile 
— faline fubftances affect it in the leaft. It 


may, therefore, be excluded. 


Pa eens Ged TK 
Base MeTaus. 
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Copper, in its metallic form, is acted 


| upon by all the foffile faline fubftances. 


‘Copper. 


The vitriolic acid has been thought by * 


| fome not to diffolve it, except when the 


acid was 1n a concentrated ftate, and af- - 
_ fifted by a confiderable heat. Thefe opi-_ 


K. nions 
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nions are, however, erroneous. ‘The fixed — 
Vitriolic Acid * ‘aéts, ‘iridéed, when dilute, : 
very flowly upon copper in the cold, ‘but - 
wil, neverthelefs, completely ‘diffolve its’ 

and when the Acid is in its volatile ftate-F, 
as it is fuppofed to be always when foffile  _ 
and uncombined with any other body, its — 
folvent power is very confiderable, though — 
the effect of this likewife is much increafed 
by heat. 


+The foffile alkali, probably bitp cor= 
ras copper, and when much diluted, 


4 RX PERL Me RONNT oe 

Sixty drops of the vitriolic acid were added to twoounces . 
of diftilled water, in which were put a fcruple of copper . 
filings ; they were fuffered to ftand together about twelve 
hours, ae then the liquor was Giered off. It was nearly 
colourlefs, but had an evident taite of copper ; and, on add- 
ing a few drops of fp. fal. ammon. cum calce viva, ftruck 
a fine blue colour. The filings appeared in part corroded, 

tExperam’s wor I. 

Sixty drops of fpiritus fulphuris per campanam, frefh 
made, were added, in like. manner, to two-ounces of diftil- 
led water, with a {cruple of copper filings. After ftanding 
twelve hours, the liquor was filtred off. This ftruck «a 
deeper blue on addition of a like quantity of {p. of fal. 
ammoniac, and the filings appeared more corrodéd than’ im 
the preceding Experiment. | 

tExrperirmen Il. 

Twenty grains of native foffile alkali, got by cryftallization —_ 
from the refiduum of the waters of Carlfbad, in Bohemia, 
which contain it nearly pure, were added to two ounces of — 


water, in perc were put ten grains of copper filings; | 
thefe «© | 
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even this very flowly, ff any, and if the 
air is excluded, not at all. 


thefe were fuffered to ftand feveral days in an open veffel. 
The copper filings ,were not diminifhed in weight, or 
appeared to be at all corroded, but had acquired a brownifh 
‘dufky colour; the liquor was then filtred, and appeared 
clear and colourlefs, without any tafte of copper. I then 
added twenty drops of fp. vitrioli, which was more than 
fufficient to faturate the alkali, and rediflolve the copper 
had any been contained in it. I then added a drachm of 
fp. fal. ammon. cum calce viva, but no blue colour was 
produced, a fure fign the water contained no copper. A 
few grains of the dry alkaline falt mixed with copper filings, 
in a few days evidently corroded them. 


Ex PERIMENT IY. 

Two drachms of Glauber’s falt were diffolved in two 
ounces of diftilled water, to which was added a fcruple of 
copper filings ; the filings feemed little affected by ftanding 
in it twenty-four hours, and not more than fome that were 
in common water, heing only of a rather dufky colour. 
The liquor was then filtred, and. was perfectly clear, had no. 
tafte of copper, and ftruck no blue on addition of ten drops 
of vitriolic acid, and one drachm of fp. of fal ammoniac. 


N.B. Common falt and fal catharticus amarus were 
tried, in like manner, without effect. 


I muft obferve, that what is here faid, ought, by no 
means to encourage us to employ copper veffels in our culi- 
nary operations, ‘where ‘we have occafion to make ufe of 
faline fubftances of any kind, as all of thefe, when con- 
centrated and ~affifted by heat. will corrode ; and fome of 
them, in thefe circumftances, even diflolve copper. In the 
former of thefe ftates even it would be eafily feparated from 
the fides of the veffel, and thus mixed with our food, and, 
in this ftate, if taken into the body, would he eafily diffolved 
by the acid of the 0 ga and exert the effects of verdigris. 
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Its folvent power feems increafed’ by 
heat, but on cooling, it depofits what it 


had before diffolved. Glauber’s falt, fal 


cathart. amarus, and common falt, likewife, 
when in a ftrong folution, corrode it, but 
the. compound they form with it, does not 
diflolve in Water. | “i a 


When diluted, they do not oe to ad 
upon it, and probably in that cafe let Ey 
what. they had before taken up. 


The volatile alkali, indeed,. acts very 
powerfully in diffolving Copper, but its 
exiftence as a native fubftance is too du- 
bious to fuffer us to admit it as an. impreg= 
nation of fprings. It certainly can never 
_ take place, except in extraordinary circum- 
ftances, fuch as the neighbourhood of vol- 


| canoes, Ce. 


« * Fixt air, likewife, doés not render Cop- 
_ ~per foluble.in water, as it does 1 iron. ‘The 


= —— f 
.Y i 
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Ten grains of flings of copper were mixed with twe 


ounces of diftilled water in a vial, and by-means-of a 


crooked tube, numerous ftreams, of fixible air from..an effer-; 


'_vefcent mixture were driven on the furface of the liquor. 
“Ee filings remained feyeraldays unaltered, and the liquor 


had not gained any talte of copper. It was then filtred, and 
appeared 
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vitriolic acid, then, appears to be the only 
foffile faline fubftance, which, when dilut- 
ed with water, is capable of holding Cop- 
per diffolved, and of confequence the only 
one with which this metal can be found 
united in a Mineral Water. 


-- Experience confirms this opinion, as all 
the Mineral’ Waters hitherto difcovered, 
that are impregnated with copper, contain 
it in the ftate of blue vitriol. | 


. This impregnation does not occur. fo 
often as we might expedt, from the fre- 
quency of Copper, as a foflil body, on 
account of the great quantities of iron 
every where difperfed through the bowels 
of the earth, ° which precipitates * it, and, 
moreover, the metal is feldom found native in 
a ftate capable of being acted upon, being 
either mineralized by fulphur, or, if. ‘in its 


metallic form, fo firmly concreted with 


appeared perfectly colourlefs, and tranfparent. To the 
filtred liquor were added three drops of fp. vitrioli, and 
afterwards a fcruple of {p. fal. ammon. cum calce viva, but 
no blue cglour appeared. | 

__™ A priori, we might expeét to meet with this impregna- 
| Hon molt frequent in the thermal {prings, as the vitriolic 
| acid, when heated, attracts copper ftronger than even iron. 


Perhaps the degree of heat is feldom fufficient to have this 
effect. | 
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fome ftony fubftances, as not to admit ‘of 
the action of any menftruum ‘upon <ere Tt 
is, notwithitanding, fometirhes found” nas 
tive in the earth, in a ftate of tinion with 
the vitriolic acid, and has been difcovered _ 
prefent in {prings, though not frequently | 
in this form. It muft, therefore, be ac- 
counted a native impregnation, 27 


i ee epee in which Copper i is con 
tained in Mineral Waters. 


United with the vitriolic acid in form of | 
* Blue Vitriol. | 


TrRowN. 
Fron.  Impregnations of Mineral Watee with j 
Iron occur more frequently than. any others. 


of the metallic kind. Several. things con=_ 
cur to bring this about. The eam felabilsg 


* Thave fince found, that alum aéts upon copper inthe | 
way of folution, fo that it is not improbable that this metal | 
may be found prefent in thofe waters that contain this faline | 
fubitance. Alum may be confidered as a€ting upon metals | 
in two ways, either in confequence of its fuperabundant — 
acid, or by a decompofition of its parts, the acid being. | 
attracted by the metal ftronger than by the earth ‘of alum, | 
But in either of thefe cafes the metal would ‘be united with | 
the acid only, and would confequently appear im form of | 
blue vitriol. See more on this head, in the next ‘article | 
concerning Iron, a 

of \ 
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of Iron in feveral, faline fluids, and the fu- 
perior ftrength of attraction which it has 
to them in comparifon with all the other 
metallic fubftances, except Zinc, afford a 
very evident caufe of this circumftance. 


The vitriolic acid, in its fixed ftate, and 
when much diluted, aéts very powerfully 
upon Iron ; and there is no doubt that this 
combination is fometimes to be met with in 
Mineral Waters. This i is evidently poflible, 
from the proofs we have of green vitriol 
in its cryftallized ftate being found a native 
foffile; and what confirms it is, that the 
fame body has been gotin a cryftallized 
form, by the evaporation of the water of 


{prings. This, however, can but feldom | 


be the cafe, unlefs the proportion contained 
be very large, as, otherwife, the acid part 
would be diffipated during the evaporation, 
it being rendered, in fome degree, volatile 
ig being united with Iron. | 


But a more common impregnation of 
this kind is by means of the fame acid in 
its volatile ftate, in which it atts more 
powerfully upon Iron than in the fixed. 
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“This impregnation may be eafily ac- 


counted for, from the vaft quantities of 
iron pyrites fo generally difperfed through — 
the bowels of the earth, from which that 


acid (as has been before obferved*) is al- 


ways feparated in its volatile ftate, and ca>_ 


pable of acting immediately on the iron. 
In all BrSbabitity this impregnation would 


be more ftrong and frequent, were it not 
that the iron pytites is. {carce decom- 


pofed, unlefs the air has accefs, in fome 
degree, which can fcarce happen fo often 


‘in nature as to account for the numbers of 


chalybeates that we fee of this kind. 
Neumann has, however, mentioned, and I 
have myfelf feen, fome kinds of pyrite 
which fuffer, though flowly, a degree of 
decompofition, even in clofe vefiels, which | 
may account for this oT weak 


The foffile alkali acts upon ee in a : 
way of corrofion, but I cannot find that itt 
diflolves ny. | 


* Vide Seek. L on faline fubftances. 


+ Twenty grains of iron filings were added to two. ounces 
of water in a vial, containing a drachm of foffile alkali. On | 
ftanding four days expofed to the air, the filings appeared much 


corroded. Half an ounce was then filtred off, and appeared 


perfedly clear, she this was added, drop by drop, fpirit 
of 
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Some have been of opinion, that if to 
fron, previoufly diffolved in . the: vitriolic 
acid, the alkali be added in greater propor- 
tion than will faturate the acid, that part 
of the * precipitated metal will be re-dif- 
folved. Were the fact true, it might be 
eafily fuppofed to happen in nature, by the 
interfering of the current of two fprings, 
“one containing an acid-chalybeate, and the 
other an alkaline quality. But on experi- 
ment I cannot find that, in this cafe, the 
{malleft particle of the Iron is re-diflolved ; 
probably its action upon the metal, if any, 
is confined to it when highly concentrated. 
—I cannot, therefore, allow it to be ac- 
counted a native chalybeate impregnation. 


The volatile alkali does not act upon 
iron in the way of {olution in its metallic 


" of nitre, till the effervefcence ceafed; I then added fome 
powdered galls, but not the leaft purple or black colour 
- was produced. 


* A fcruple of green vitriol was diffolved in twa ounces 
_ of water. To this was added two {cruples of the foffile 
alkali, which was more than fufficient to faturate the acid. 

An ochrous precipitation enfued, which foon collected ag the 
! bottom of the vial. ‘The liquor was then poured off, and 
filtred clear. To this was added, drop by drop, fpirit of 
- vitriol, until all effervefcence ceafed. I then added a little 
_ powdered galls, but no purple or red colour was perceived, 

_ Ror was there any precipitation on adding the acid, 


{tate, 
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fate, nor does it, attrac acids fo ftrongly. 
It never can, therefore, be the foundation © 
-of a chalybeate quality in Mineral W asta. 


* Glauber’ s falt, the fal cath; articus amarus, | 
and common falt, corrode iron, but do not 
difcover any effect in igen it foluble 


In water. 


Mineral Waters, impregnated with 7- 
hepar fulphuris, have the power of dif-— 


* Two drachms of Glauber’s falt, fal catharticus amarus, 
and common falt, were diffolved, each of them in two. 
ounces of water, in feparate ele and to each of them 
added twenty grains of fteel filings. They were fuffered 
to ftand four days, and then from each was filtred half an- 
ounce of the liquor, and to each half ounce was added two 
drops of fpirit of vitriol; I then added galls, both in fub- 

- . ftance and folution, but no black or purple colour appeared, 
though I faturated the fuperabundant acid, after adding the 
galls with lixiv, faponarium. The above Experiment was ~ 
pied with the affiftance of heat, but without effect. It was 

~alfo tried with felenites. 


_ + Four ounces of Harrogate water were put into a bottle 
with a fcruple of iron nae. and fuffered to ftand twenty- 
four hours, and then filtred. It ftruck a very deep black — 
with galls. This fucceeded in a great degree with fome | 
Harrogate water that had been expofed to the air near three 
weeks, by the bottle being left open, and fuffered a iri: 
precipitation. | 


_ Lek the aforefaid effect fhould be attributed to the fixt { 

air in the water, though I fhould think that obviated by the 
eircumitance mentioned of its long expofure to the air, F 

made the following experiment. I took two drachms of 

flowers of fulphur, and added to them one drachm of lixi- 

‘wiam faponarium, and rubbed them well in a mortar to- 

gether, 


a 
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folving Iron, though but in moderate pro- 
portion. Probably this varies in propor- 
tion to the degree of impregnation. Iam 
inclined to believe that there may be na- 
tive chalybeates of this kind. 


Hepar * fulphuris cum calce viva, like- 
wife poffeffes fome powers of this nature, 
though not fo great as the hepar fulphuris 
with an alkali. As I believe the former 
of thefe to be a native impregnation, I 
mutt alfo admit a chalybeate one by means 
‘of it, into the number. 


No fimple earthy fubftance has, as far as 
I can find, the leaft effect in rendering 
Tron foluble in water. 


The earthy faline body called + alum, 


gether, and gradually added fix ounces of diftilled water. | 


‘The whole was then filtred, and toit added twenty grains 
of fteel filings; after ftanding fix hours, I added a little 
folution of galls, and i it immediately ftruck a purple colour. 


* A drachm of flowers of fulphur was added to half an 
ounce of quick-lime and fix ounces of water, and boiled 
together for fome time, and then filtred. To the filtred 
liquot was added a dcruple of iron filings. After ftanding 
four hours, it ftruck a light purple with folution of galls. 


+ A fcruple of alum was diffolved in two ounces. of: 
water, and to it added fome iron filings; after flanding an 
hour, it ftruck a deep black with folution of galls. As there 
appeared little precipitation, in all probability the iron was 
here diffolved by the fuperabundant acid, which is always 
adhering to or united with alum, in the fate we get it. h 

aS, 
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has, indeed, this effect in a confiderable 
degree. upon Iron in its metallic ftate. 
But this cannot properly be accounted a 
native impregnation, as the Iron is not 
united with the alum, but with one of its 
conftituent parts, viz. the vitriolic acid; 


the Iron attra¢ting that acid ftronger than 


the earth of alum does, and thereby de- 


‘compofes. it, fo that it would appear to us 
inthe form of green vitriol, and not as 
“united with alum. It muft, therefore, be 


‘teferred to the firft head of chalybeates. shi 


_ Mephitic air has been of late difcovered, 


by thei ingenious Mr, Lane, to be a power 
‘ful menftruum for Iron, and from the — 


frequency of its prefence in chalybeate 


-. waters, he concludes ‘it to be the medium 
by which they often become impregnated, — 
He has befides {uggefted a probable me- 


thod, by which we may account for its — 


being - prefent in {prings, on. {uppofition | 
«‘that the water might be firft charged — 
‘* with a pyritical matter (by which, I ap- — 
prehend, he means a folution of Iron in— 
‘the vitriolic acid, as it is extracted from 
pyrites,) “which might have the acid part — 
“‘ neutralized by alkaline or calcareous 


66 fub- : ; 
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‘ fubftances, and yet the Iron remain 
“* fufpended by air generated «during in 
‘“< faturation. ” 


Ihave made fome experiments * eke 
which have agreed perfectly with thofe 
made by that ingenious Gentleman, and 
all tend to prove indifputably, that fixt air 
is itfelf fufficient to form a folution of 
Tron, without calling in the aid of any 
other menftruum. It was at firft imagined 
by fome, that the folution of Iron, in this 
manner, might be owing toa portion of 
acid adhering to the fixt air, fince the 
latter fubftance is generally procured for 
the purpofes of-experiment, either by fer- 
mentation, or from effervefcing bodies. 
In the firft of thefe it has been often 
thought that an acid was always produced, 
and in the latter an acid fubftance is always 
neceflary ; part of which might be forcibly 
carried along with the ftream of fixed air, 


* ‘Half an ounce of fteel filings were added to folie ounces - 


of diftilled water in a vial, and on the furface of this was 
| driven feveral ftreams of air from a mixture of the fofil 
| alkali with the vitriolic acid. An ounce of this water, after 
| filtration, gave a black colour with tinéture of galls. I 
found the fame effect, with fome difference in the tinge, from 
| magnefia and eulearcdut earth joined to the vitriolic acid. 


rufhing 
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rufhing violently out from the effervefcing — 
mixture. But it appears to me, that thefe 
objections are void of foundation. As to 
the firft, it has never been proved fully 
that any acid is neceflarily generated in 
fermentation, much lefs that it was car- 
ried along with the exhaling vapour, the 
circumftances of pungency of tafte, and 
change of vegetable blues to red, which — 


have been chiefly urged in proof of it, 


being more probably attributed to the 


proper qualities of fixed air. As to the 


fecond, the alcaline particles might, with © 
equal probability, be fuppofed to adhere to, 
and be carried over by the fixed air, 
during effervefcence, as the acid ones; 
and moreover, the folution of Iron in Mi- » 
neral Waters that contain an unneutra- 
lized alkali, prove very plainly, that this 
cannot be the cafe, as all the acids we are — 
acquainted with attract alkalies al Se 
than they do metals. | 


Dr. eve has related an Reis | 
very much to the point in queftion, al- 


—— 


* Neumann's. Chem. p.176. If equal quantities of green. 
vitriol, and the mineral alkaline falt, or bafis of fea falt, be 
dropped into a ftrong bottle filled with fpring water, and ~ 
the mauth inftantly clofed, fo as to leave no vacuity.in By 

vefle 
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‘though -he does not feem to have been 
fufficiently aware of the caufe why the Iron 
was not immediately precipitated. But, 
in order to render this more clear, I made 
an * experiment, wherein it was necefiary 
that the acid, had there been any, muit 
neceflarily have come into contact with 
an alkali, before it reached the Iron; and 


veffel, the two. falts will be flowly diffolved, and fubfitt 
quietly together as long as the veflel is kept clofely itopped, 
there being no‘room for the extrication of the air, which 
all acids expel from alkalies, on uniting with them, and 
without the expulfion of which they cannot unite with 
them. As foon as the bottle is opened, the falts begin to 
act upon one another, and the liquor exhibits the fame 
_ rémarkable phtenomena as the chalybeate waters do when 
brought up into the open air. It f{parkles, or emits bubbles 
of air, taftes brifk and fpirituous, as it is called, gives marks 
both of acidity and alkalefcence, ftrikes with galls not the 
black that vitriol does by itfelf, but a fine purple. On 
ftanding for a little time it lofes thefe qualities, the vitriol 


is deftroyed, its iron falls to the bottom in form of ochre, — 


its acid being abforbed: by the alkali. The remaining liquor 
evaporated leaves only a little cathartic falt, anda part’ of 
the alkali unneutralized, together with a portion of marine 


falt, and different earths which the fpring water contained | 


before. 


* To four ounces of water was added a drachm of lixivium 
tartari, (which I chofe as the mildeft alkali,) and the folu- 
tion poured into-a vial upon half an ounce of fteel filings. 
_ The whole were then fhaken until all the filings had fub- 
fided, and on the furface was driven a ftream of air. from 
@n effervefcent mixture, the liguor was. then filtred, and 
gave a deep black with folution of galls. On addition of 
| a few drops of any acid, a itrong effervefcence enfued with 


she alkali, 


from 
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from this experiment I found the fame’ 
effects, uzz. the iron was diffolved, and’ 


the alkali not faturated. I found, likewife,~ 


that the air arifing from * putrefying fub-. 
ftances, and even the + human breath had. 
this effect in a confiderable degree. 


It would be curious to examine the 
effects of fixed air, produced from various — 
effervefcing fubftances, as I cannot help 
fufpecting that their effects would be very — 
different in this way. Such an enquiry 
would exceed the limits of a Work of this 
kind, and farther than as relative to foffile: 
fubftances, would be foreign to the fubjeét, 


* Hight ounces of ox gall were put into a quart bottle 
with a communicating tube with a bottle containing four _ 
ounces of diftilled water, and half an ounce of iron filings, 
and fet in an open place. After ftanding two days a {mall 
portion was filtred off, but it gave no colour with galls; but. 
on the next day, when the fermentation in the gall became » 
more evident, another portion ftruck a deep rofy red colour. 
J obferved, that on the fifth and fixth days, when the gall 
became intolerably putrid, that though the vapour ftill cor-! 
roded the iron filings, it had, in a great degree, loft its ba 
power of rendering them foluble in water. Does not this 
favour the opinion, that the vinous fermentation yclivapae | 
precedes the putrefactive ? # Wal 


+ By means of a blow pipe I conveyed my breath near 
fix minutes in exfpiration through four ounces of water, in 
a vial, with half an ounce of fteel filings; I then filtred the | 
lignae, and on addition of tinéture of galls, it ftruck a deapal : 
rofy red colour. 2 


: | [have 
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I have not..been able to difcover which of 
them is the moft powerful diffolvent, but 


fhall juft, mention a difference in their 
_ effects. 


I find the air produced from the vitriolic 
-acid, and the foffil alkali, produces a blacker 
tinge with the fame quantity of Iron, on 
addition of an.equal quantity of tincture of 
galls, than that. got from magnefia and 
calcareous. earths, which gave rather. a 


purple caft;.whilft the.breath, putrefaction, 


-and fermentation, gave a rofy red colour. 


df the various colours which the different | 


kinds of air got by effervefcence of foffil 


_fubftances with the vitriolic acid give on | 


addition of galls to chalybeate folutions, 
formed by their means, were: accurately 
noted, it would throw great light on out 
examination of Mineral Waters. 


I cannot, neverthelefs, agree in opinion 
_with that Gentleman, that fixt air is, in ge- 


-neral, requifite to the impregnation of Cha-_ 


lybeate Waters, or that.all the fugitive 


impregnations of this kind are formed by 


~thefe means. « I myfelf have feen a {trong 
_chalybeate impregnation, as volatile as any 
‘ative one, artificially. given to diftilled 

L, wafer, 
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water, merely by infufing in it a fandy 
fubftance found at the bottom of a fpring, 
and which was brought up by the ftream ; ; 
and I have been well affured that this cir- 
cumftance 1 is not uncommon. 


As fixt air is fo powerful a lovitt for! 
Iron, it feemed likely that the vapour arif- 
ing from a folution of metals* in acids 
(particularly of Iron in the vitriolic acid) 
which refembles, in fome meafure, fixed 
air in the manner of its production, and | 
which we fee fo frequently prefent in the 
bowels of the earth in form of an inflam-— 
mable exhalation, might have fome. effect 
in promoting the folubility of metals in 
water, but I cannot difcern any fuch ef 
fects, on examination. | | 


On the whole, then, it feems probable, 


- that the native chalybeate impregnations of — 


Mineral Waters may be of five kinds. 


** Taro c ounces ae oil of vithiol: diluted with fix ounces — 
of water, were poured on two ounces of iron filings, in a 
pint bottle, communicating, by a bent tube, with another | 
containing four ounces of water, and half an ounce of iron © 
filings. The vapour pafled over: in great quantity near 
twenty minutes, on the furface of the water, containing the _ 
iron filings, which was then filtred, and to it added’ a féw — 
drops of tinéture of galls, but no black or purple colour was’ 
produced. 

Iron 
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1. Fixt Vitrio- 
Sofine lic Acid. _ 
Bodies. 4 “ a. Voli. Vitr. 
Pom Ge Ae: 
3. Hepar Sul- 
Iron com- ~ huris with 
) | | | sini sc at Alkali. 
- with mables. | eas Hepar Sul- 
polition. je SFapidchith 
Quicklime. 
(5. Fixtairfrom 
< divers fub- 
L ftances. 


i Aérial 
{ Bodies. 


Ey ee Ala Ds 


Lead is very rarely, if ever, found native 
an the earth in its metallic form, being 
almoft conftantly united with Sulphur, in 
form of an ore. In this ftate it is not 
acted on by any menftrua whatever, nor 
indeed do any of the foffil kind, except the 

vitriolic acid, affect it in its metallic ftate ; 
and even this has no effect in that way, 
—unlefs affifted by a boiling heat. It may, 
therefore, be fafely excluded from the lift 
of native impregnations of Mineral Waters. 


ON. 


- This metal is very. feldom found native 
jin the earth in a ftate capable of being 
| L2 acted 
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a¢ted upon ‘by acids. The vitriolic acid 
does not diflolve it, except when concen- 


trated and of a boiling heat, and when 
again diluted the Tin is precipitated. 


Hepar fulphuris likewife diffolves Tin, and 


renders it foluble in water, but not unlefs 
added to the metal whilft in fufion. No 
other foffil faline body has the leaft effect 
upon it. It never, therefofe, can enter 
into the compofition of “any Mineral 


Water. 
5S EM I - M E T A sesh 
M me RCURY. 
| Mercury is fometimes,’ though rarely, 
found native in the e€arth in a fluid” 
form. In this {tate it is foluble in the - 
Vitriolic acid, But not unlefs concentrated 


and afiifted by heat, which ‘are two cir- 
-éumftances not ‘to be expected to occur 


below the earth. _Hepar fulphuris, like- ‘ 
wife; does not affect it, unlefs accompanied 
with heat. No other of the foffil men- 
ftrua affect in the leaft. .There are fome 
accounts of Mercury ‘flowing out with the 
current of fprings in its native form, ‘but 


know not if they are’ to be relied ‘on. 


But 
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But even in this way, granting, the fact to 
be truly. related, it did not form an im- 
pregnation of the fpring. Its general 


appearance. is in form of Cinnabar united 


with Sulphur, in which ftate it is totally in- 
foluble in a]! menftrua whatever. It mutt, 
therefore, be excluded. 


B.S .M UsT #, 


This metallic fubftance is. not- diffolved 
by any of the foffil menftrua, and cannot, 
for that reafon, ever impregnate a Mineral 


Water. 


Pate iY OC: 


This femi-metal is. fometimes met with 
in a cryftalline form in the earth, united 
with the vitriolic acid. Nor is this to be 
wondered at, fince it precipitates all 
metals, even Iron, though of this laft cir- 
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Zinc, 


cumftance, when that metal is united with | 


the vitriolic acid, Neumann feems to doubt. 
In this ftate it is foluble in water, and may, 
doubtlefs, be an ingredient in the compofi- 


tion of Mineral Waters. A great Chemitt. 


is of opinion, that it occurs in this man- 
by. 2 Ler 
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ner oftener than is imagined, and that its 
not having been noticed by the Chemifts © 


was not fo much owing to its abfence, as to 


_ their not having had itin view. Neumann, 


indeed, mentions it as contained in fome 


Mineral Waters, but brings no experi- 


ment in proof of it. None of the other 
foffil menftrua affect it in the leaft; nay 
hepar fulphuris, even in fufion, does not 
act upon Zinc. | 


Form in which Zinc is contained in ~ 


Mineral Waters. United with the Vi- 

triolic Acid, in form of WHITE 
VIP RIOL. 4. 

ANTIMONY.” | | 

This metallic fubftance is never found 

native in its reguline or pure ftate, being 

always combined with a portion of ful- 


phur, which defends it from the effe@ of 


acids. . Alkaline falts, indeed, abforb its 


fulphur, and form therewith a compound 4 


capable of diffolving it. ‘This, however, 


cannot happen, unlefs a greater degree of 


heat was employed than water is a 


of receiving. It is doubtful if the vitriolic — | 


acid acts at all on the crude Mineral, but 
this 


s 
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this we may be certain of, that it. never 
can, by means of that folvent, impregnate 
a Mineral Water, as the vitriolic acid does 
not diffolve it unlefs when concentrated, 
and when again diluted lets it fall entirely. 
No other foffil faline fubftances affect it 
‘in the leafts it may therefore be fafely 
excluded. 


ARSENIC. 


ISI 


This, though generally arranged under Arfenic, 


the head of the Semi-metals, feems to in- 
cline rather to the faline kind, as it diffolves 


entirely in water. On this account, and 


as it is fo frequently prefent in the earth, 
we might expect to fee it fometimes pre- 
fent in Mineral Waters. 


But on more accurate examination, it 
appears to be foluble in water only when 
deprived of its phlogifton, and when that 
is reftored, it isinfoluble. Happily, when 
Native, it is always found combined with 
Sulphur, in which ftate it is not acted on 
by any menftrua; and we find by experi- 
‘ment, moreover, that if a {mall quantity 
thus combined fhould be accidentally re- 
ceived into the human body, it could pro- 
duce no bad confequences. 


L 4 Arfenic 
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' Arfenic has been faid to be found in the 


Waters of Chevron, or Bru; but on exami-~ 


nation, this appeared to be only a report 


- foundéd on interefted motives, in order to 


raife the credit of fome neighbouring Mi- 
neral Waters at their expence. 


It may then be fafely excluded from the 
catalogue of native Impregnations. 


Recuru's, of Cowart 


This metallic body is little known ; 
when native it is always found in a ftate: 
of union with fulphur and arfenic, which: 
made it long imagined to be an ore of the 
latter of thefe. It is now found, however,» 
to be a Semi-metal fiz generis. In the 
{tate it is found native, it is not acted on by 
acids, or any foflil menftrua, and of confe-_ 
quence can never impregnate a {pring. 


Wore EK. BL. 


This body is never found native free 
from Sulphur, it attra€ting that fubftance 
ftrongeft of any metallic body known. 
When in this ftate, it, like other metals, — 
does not yield to. any menftrua; and of — 
confequence can never be found in Mi-~ — 
neval Waters. All | 
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All the metallic Impregnations of Mine- 
ral Waters. may be reduced to Jas fol- 
lowing. 


f Copper. ras & Vitriolic Acid in 
form of Blue Vitriol,— 
Q. Is Copper ever found 
combined with the Vol. 


not, as it is always ealily 
cryttallized from the Wa- 
ters that contain it. 
2. Fixt Vitriolic Acid, 
in a ftate | in form of Green Vitriol. 
of folu-|. 3.. Volatile Vitriolic 
tion by | Acid, as in many Chaly- 
béatés. 
4: Hepar Sulphuris, 
with an Alkali. 
5. Hepar Sulphuris, 
with Quick- lime. 
6. Fixt Air from vari- 
ous Subftances.—Q. If 
! thefe form different kinds 
Tron. Lof Chalybeates ? 

7. Vitriolic Acid, in 
form of White Vitriol.— 
Q. If ever united with 
the Volatile Vitriolic A- 
cid? J think not, for 
the reafon given above 

Lconcerning Copper, 


Bafe 
Metals. 


i Sas 
Metals. Zinc. 


CHAP. 


Vitriolic Acid? I think 3 
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Eartuy ImMpREGNATIONS of 
| MINERAL WATERS. 


1s fpeaking of thefe bodies, I fhall, in 
the firft place, treat of the various 
kinds of earths in their fimple ftate, and 
then as combined with fuch foffil fub- 
{tances as render them foluble in water*. 


Infolubility in a watery Pee has 
been efteemed a general characteriftic 
mark of earthy bodies in their fimple — 
ftate. But I- cannot think this well 
founded, fince one° kind of them, in the 
moft fimple {tate in which we can pro- 
eure it, is largely foluble, and in fact feems 
~ to owe its infolubility only to its being, in 
fome degree, in a compound ftate, and to 
its union with a body no ways effential to 


* "Phefe laft,-as bearing the charaéteriftic marks of falts, 


might be referred to the head of Saline Impregnations, butI . * 


vather chofe to confine that term to the fimple: Saline Sub- 
frances, and thofe compound {alts which are properly called 
neutral, and are formed by the union of the fimple Saline 
SAhitinads, and to confider the metallic and earthy falts 
under feparate heads. Ses 
it, ; 
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it, as an earthy {ubftance. Moreover, if 
the theory of an ingenious Gentleman be 
well founded, it is likewife foluble when 
the fame fubftance is united with it in 
over proportion. 


The firft of thefe facts is well known 
to be true; and how far the latter opinion 
4s fo, I fhall foon proceed to enquire. 

SF eer pyceyq, 
SimpLte EARTHY SUBSTANCES. 


~ Simple earthy fubftances are generally 
thought to be of four kinds. 


J. Abforbent. —_ III. Argillaceous. 
JI. Cryftalline. . IV. Talcy. 


ABSORBENT EARTHS. 


- Aborben Earths are of two kinds, 


‘1. Calcareous. 
2. Magnefia. 


CALCAREOUS EARTH. 


. The firft of thefe, in the ftate we gene~ feraals 
Satiy fee, it is united with fuch a portion : 
e fixed air, as renders it totally infoluble 

in 
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in water. Neverthelef, when deprived of. 
this fubftance, either by calcination, (which 


is the moft common method,) or by other 
means, it becomes entirely foluble in. that 


menftruum ; though, indeed, but in fmall 
proportion to the bulk of water neceflary 
for its folution. 


Tt has been_ generally ‘imagined, that. 


calcareous earths, in the ftate they are 
found when native: foffil fubftances, are 


united with fuch a quantity of fixed air, 


as prevents their folution in water; and 
this opinion appears to be, in general, true. 


‘T am, neverthelefs, well fatisfied, that; there. 


are feveral exceptions, and that all thofe 
ftones, of which a confiderable part: is 
*foluble in acids; and which are; when 
firtt dug from the. quarry, very foft, and 


afterwards harden in the air, owe the two 
Jaft qualities. to the Calcareous Earth which 


they always largely contain, and which 
feems to'be the bond of union of the 


other parts, being, in fome degree, in a 


_* The folubility of a confiderable part-of thefe, tones. in 


acids, is a neeeflary circumftance to be taken in, as fome of 


the fteatite are foft when firft dug, and’ afterwards harden- | 


inthe air. Thefe, however, being of the argillaceous kind, _ 
do nat diffolve-in acids. 
| cant 


| 
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cauftic ftate, or not united with its full 
portion of fixed air, which the learned Mr. 
Macbride has, with great probability, ima- 
gined to be the uniting principle of the 
Calcareous Earth itfelf. Thev hardening 
of thefe ftones on expofure to the air, 
is moft probably owing to their attract- 
ing fixt air from the atmofphere. 


I find, by experiments * made on feverai 
ftones of this kind, that, when frefh dug, 
they impart an earthy impregnation to 
water, poflefling, in a confiderable degree, 
a tafte fimilar. to that of a folution of 

‘lime, only wanting much of the empy- 
reumatic flavour, from which, neverthe- 
lefs, it was not entirely free. 


It appeared, moreover, capable of acting, 
in the way of folution, upon fulphur very 
powerfully, as lime does; and the hepar 
fulphuris made by means of it, exhibited 
the fame appearances with an artificial 
folution of fulphur in water, made with 
quick-lime. 


or 
* It was thought unneceflary to fet down the experiments 
~ at length here, as it will be neceflary to mention them again, 
when: we come’ to treat of the Impregnations of the Bath 
Waters. 


J am, 


157 


158 


EARTHY [MPREGNATIONS 


I am, therefore, well fatisfied, that Cal+ 
careous Earths may be thus found con- 


tained in. Mineral Waters. 


It has been hitherto generally imagined, 
that Calcareous Earths were foluble in 
water, only in confequence of their being 
in a cauftic ftate, or deprived of their fixed 
air. But in oppofition to this opinion, the. 
ingenious Mr. Cavendifh, to whom the li- 
terary world are greatly indebted for his 


‘curious refearches into this branch of 


knowledge, has brought feveral very plau- 
fible arguments, to prove that Calcareous 
Earth may be rendered foluble in water,- 
by being united with an over proportion of 
fixed air, as well as by being deprived of a 
altogether. 


This opinion, 2624 quite contrary to 
that hitherto received, feemed — farther ~ 
ftrengthened by a fubfequent difcovery, that — 
fixible Air pofieffed-a power of rendering 
other fubftances foluble in water, as it 1s. 
now found ‘to be a powerful menftruum — 
for iron. Notwithftanding this great au- — 
thority, I hope I may be pardoned if I 
prefume to diffent, as I acknowledge that 
Gentleman’s onsite in order to- 

prove . 


of MINERAL WATERS.” 


prove this, ‘though highly worthy atten~ 


tion, did not appear clearly to.me to lead 
to that conclufion. I am, _ neverthelefs, 
well fatisfied, that many powerful argu- 
ments may be urged in favour of that 
hypothefis ; and though the experiments I 
have myfelf made did not (as far as I can 
_ judge) favour that opinion, I do not fo far 
flatter myfelf, as to think they amount to 
prove the contrary of what Mr. Cavendith 
has advanced, but would have them un- 
derftood rather as a plea in behalf of my 
doubt of an opinion fupported by fo great 
authority. The limits of this work will 
not admit fo full a difcuffion as the fubject 
would require, particularly that of confi- 
dering, in detail, each experiment made by 
that Gentleman, and the conclufions thence 
deduced, in order to prove this point. I 
fhall therefore only put down fome experi- 


timents of my own, relative to the fubject, 


and fubjoin a few obfervations. 


B.xX:RE RoI M EN-D..-1. 


Ten ounces by weight of lime water, 
made by pouring diftilled water on three 
feveral portions of frefh quick-lime, were 
put into a glafs decanter, and expofed to 

the 
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the fumes of an effervefcent mixture, (com- 


.~pofed- of--chalk -and + the vitriolic acid;) 
‘conveyed-on the furface of the water, ‘by 


means-of-a bended tube,: refembling that 
ufed in Mr.’ M‘Bride’s ‘Experiments, and 


- having the jun@ures fecured with: a-piece 
‘of bladder, tied with a--waxed thread. 


The vitridlic acid was pouréd upon the 
chalk; by means of a’ furinel inferted into 
a fmall opening made\in-the’fide of the 
bottle, which was immediately afterwards 
clofed, fo that-very little of ‘the fixed air 
efcaped. ‘In afew moments-a plentiful 
precipitation of a ‘flocculous matter ap- 
peared; which continued near half an hour, 
and then: gradually ceafed, and the liquor 
above became ‘quite clear. -Several freth 


ftreams of air, generated by.adding frefh 


“quantities of vitriolic acid. to: the chalk, 


were then conveyed on its’ furface, but no 


‘new precipitation could be perceived. On 
-f{tanding clofed up, the fediment appeared 


to diminifh in bulk, but on clofer in= 
fpection it feemed evidently owing only 


‘ to'the precipitated particles. becoming more 
-condenfed together. Not. they leaft ap<— 
- pearance of-. rediffolution - could: be per= 
~ceived, although the bottle, was: thaken, 


vand 


of MINERAL WATERS. 
and the fediment ftirred up, and repeated 
ftreams of air driven on the furface of 
the liquor. 

N. B. This experitnent was tried with 
the air arifing from the effervefcence of 
fpirit of nitre, of {pirit of falt, and of 
vinegar, with chalk, and of {pirit of vitriol, 
and of {pirit of nitre with lixivium tartari; 
and the fame effect was found to be pro- 
duced by them all. 


ExPERImMenvT MII. 


After the precipitation mentioned in the 
Jaft experiment had fully fubfided, and the 
fluid above clear, as much of the liquor as 
could fafely, without difturbing the fedi- 
ment, was decanted off, afd the remainder 
evaporated with a gentle heat, fo as to 
leave the refiduum perfectly dry. It ap- 
peared to be a white infipid powder, weigh- 
ing exactly twelve grains. The liquor 
poured off was about eight ounces, had loft 
all the aftringent tafte of lime water, but 


retained fomewhat of the empyreumati¢ ) 


flavour. 
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gps bas aes beni Ill. 


To fix grains of the above mentioned 
refiduum was added a drachm of {pir. 
nitri, diluted with half an ounce of water. 
A violent effervefcence enfued, and in a 
fhort time the precipitate was entirely 


diffolved. 


ExPERIMENT IV. 


To an ounce of the clear liquor de- 
canted from the refiduum, mentioned in 
Experiment II. was added two drops of 
fpirit of nitre. Not the leat effervef- 


cence enfued. 


ExPERIMENT V. 


To an ounce of the fame liquor was’ 
added. two drops of the’ frefh’ expreffed! 
juice of the cyanus. No more change: of 
colour was obferved than from diluting it 
with the fame’ quantity of diftilled water. . 


ExPERIMENT VI. | 

The remainder of the liquor, being about 
fix ounces, was fet in an open glafs veflel 
feveral days in a chamber window, expofed 
| to 
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to the funand air. It loft, by degrees, all 
its empyreumatic tafte, but not the leaft 
precipitation could be difcovered. It was 
then entirely evaporated, by a gentle heat, 
but did not leave more than about a grain 
of refiduum, which was of an ath colour, 
and not entirely foluble in acids. 


ExPERIMENT VII, 


‘Ten ounces (by weight) of the fame 


lime-water with that mentioned in Expe- 


riment I. were evaporated to drynefs in a - 


china bafon over a lamp. The refiduum 
weighed exactly fifteen grains, and refem- 


bled in all refpects that precipitated by | 


fixed air. 


EXPERIMENT VIII. 


Sixty grains of chalk, which had been — 


previoufly levigated and wafhed in feveral 
waters, was added to ten ounces of diftilled 
water, in a large clear vial. JI then in- 
ferted into the neck of the vial a tin 
tube, the end of which defcended two 
inches below the furface of the liquor, 

and the other end was fixed into a bottle 
containing an efferyefcent mixture of lixiv. 
DALNVE<2 tartari 
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tartari and fpirit of nitre*. The junctures 
were previoufly fecured by bladder, and 
the bottle, containing the chalk, was 
fhaken gently, fo that the powder was 
difperfed through the liquor. Not the 
leaft fign of any folution could be perceived, 
nor did the chalk appear, on its fubfidence, — 
to be diminifhed in quantity, though re- 
peated ftreams of air were introduced. 


ExPERIMENT IX, 


I decanted off clear about eight ounces 
of the water from the chalk mentioned in 
the laft Experiment, as foon as it had per- 
fectly fubfided, and evaporated the re- 
mainder, The chalk appeared unaltered 
in all refpects, being quite infipid, totally 
foluble in, and effervefcing’with, the nitrous 
acid, and only diminifhed in weight two 
grains. ‘The decanted liquor had acquired 
a brifk vinous tafte. 


ExPERIMENT X. 


To one ounce of the liquor decanted off. 
in the laft Eepaaas I added four drops 


* The fame effervefcing mixtures were tried with this 
as with lime-water. 
of 
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of fpirit of nitre. Not the leaft effervef- 
cence appeared. 3 
ExPERIMENT XI, 
To about an ounce of the fame liquor 
I added two drops of the frefh exprefied 
juice of the cyanus, but no more change of 


colour .could be perceived than what hap- 
pened from the dilution. 


ExPERIMENT XII, 


The remainder of the liquor, now re- 


duced to five ounces, was flowly evaporated, 
but left fcarce any refiduum. What there 
was, was of a grey colour, and was probably 
only fome accidental duft that it had at- 
tracted. 


By the firft of thefe Experiments it 
appeared, that a certain portion of fixed 
air precipitated the earth from the lime- 
water, but on adding a frefh portion none 
could be difcovered to be re-diffolved. 


I repeated this Experiment with feveral 
acids, and with alkaline falts as well as 
earths, not only to afcertain the fimilarity 
of effect of the air produced by each, but 
alfo to take off the objeétion if the vitriolic 
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acid only had been ufed, that part of it, 


during effervefcence, might have been 


forced over into the lime-water, and, by 
uniting with the earth, formed a felenites, 


which aight have been {alpected, -on 


account of its little folubility in water, to” 
have given occafion to the precipitation. 


This, however, is fully obviated by the — 


-ufe of the nitrous and muriatic acids, as 


the compounds thefe earths form with the ~ 


nitrous and muriatic acids are extremely 
foluble in water. 


On comparing the fecond, fixth, and 
feventh of thefe Experiments, it feems — 
pretty clear that the whole of the earth was 
precipitated from the water. Somewhat 
of the diftinguifhing empyreumatic flavour, 
indeed, remained, but this, J am well 
fatisfied, was owing to fome oily fubftance, 
from which fcarce any water can be got 
entirely free, and not “neceffarily dependent 
on the earthy impregnation. 


Some degree of a tafte of this kind often — 
attends water frefh diftilled, which water, 
neverthelefs, when evaporated, leaves no 


: Exe 
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Experiment III. farther proves that the 


precipitation was an abforbent earth, fince 
felenites does not diffolve in fpirit of nitre. 


Experiment IV. in my opinion, proves 
that none of the calcareous earth was 
diffolved in the water by means of being 
united with an over proportion of fixed air. 
Had this been the cafe, an effervefcence 
ought to have appeared, which, indeed, 
‘being no more than the evolution of the air 
bubbles, occafioned by the ftronger at- 
traction of the acid than of the fixed air 
to the earth, ought in this cafe to be more 
remarkable, as the earth was united witha 
fuperabundant portion of air. 


On this principle, all thofe waters that 
leave a calcareous earth on evaporation 
ought to effervefce ftrongly with acids, 
which I find by experience not to be the 
cafe. ‘Thofe waters which fhould feem 
moft favourable to fuch an experiment 
would be thofe of the petrifying kind, 


which depofit fpontaneoufly their calcareous 


earth. But thefe I have not had an oppor- 
tunity of examining. © | 
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Experiment V. farther proves, that the 
water had loft one of the great diftinguifh- 
ing marks of its containing a calcareous 
earth in folution. : 

Experiment VIII. is made with a cal- 
careous | Sau fa He with fixed air, and 
fuch as the water might be expected to 
meet with in its hea under ground. 


In this Experiment the air was made to. 


pafs through the body of the water, and 


to be applied more immediately to the 
earth, than in the Experiment with lime- 
water, where it only came on the furface; 
neverthelefs, no more figns of folution 
appeared than in the former hae 
with lime-water analogous to It. 


The remainder of the Experiments will 
be eafily underftood, by comparing them 
with the former experiments made, corref- 
ponding to them upon lime water. 


I have thus laid down the reafons which 
incline me to doubt in a great meafure if Mr. 
Cavendith’s ingenious hypothefis be well 
founded. Whether they are juft or not, 
I leave others to determine, but cannot 
help myfelf thinking them of fufficient 


weight to deferve attention, and induce 


farther 
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farther enquiry into the foundation of the 
opinion. 


I beg leave farther to obferve, that a 
calcareous earth being found in the refi- 
duum left by waters on evaporation, is by 
no means a certain proof that it exifted 
previoufly in them in an unneutralized 
ftate, as fome have imagined. Dr. Per- 
cival has proved beyond a doubt, that all 
waters containing felenites, depofit, on boil- 
ing, a calcareous fediment, owing to the 
decompofition of the felenitic falt, by heat 
applied to it in folution, the acid flying off, 
and leaving its earthy bafis behind; and 
he found, likewife, that in confequence of 
this feparation, the water loft, in a great 
degree, its hard qualities, and acquired the 
power of uniting, in fome meafure, with 
foap. The want of this laft quality could 
never be attributed to the prefence of the 
calcareous earth in an unneutralized ftate. 
Moreover, the waters thus examined, gave 
not the leaft figns of containing fixible air, 
or depofited the leaft {ediment on ftanding. 
It is likewife found, that by long. boiling 
the alkaline bafis of fome neutral falts is 
convertible into an earthy fubftance. Thus 
we fee the common table falt we ufe almoft 


always. 


j 
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always containing either a portion of an 
earthy falt, or having a portion of cunneus 
tralized earth adhering to it, and generally 
both. ‘This is well known to be owing to 
the change induced on the alkali by great 
heat and long boiling, as the water, or brine, 
from which it is got, when flowly evapo- 
rated, is not maa to contain any unneu- 
tralized earth, or earthy falt. On this 
principle depends the fuperiority of the 
foreign falts, that of the Ifle of poe: ins 
‘particular, to the Englith. . 


Such are the grounds for my doabts of 
the foundation of Mr. Cavendifh’s inge~ 
nious hypothefis. I muft, however, re-— 
peat, that all I mean to inculcate is, the 
neceflity of a farther enquiry. I once in- 
tended to have confidered it more Jargely in 


this place, but found the fubject fo copious, 


as not to admit of infertion at length. I 
therefore determined to put down no more 
than what my own experience had led me 
to imagine, and I hope that what has been 
faid on this fubject, though far from 
amounting to proof, will, neverthelefs, au-— 
thorize me in declaring my doubt of the 
poffibility ot this impregnation. | 


This 
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This earth is never found native in its 
feparate ftate ‘> Mineral Waters being not 
foluble in waiter. .Magnefia, though it 
unites eafily with fixed air, does not be- 
come cauftic by being deprived of fixt air, 
like calcareous earth; in compound form 
it frequently occurs, as will be foon taken 
Notice of; but in its fimple fate is inca- 
pable of any permanent union with 
water. It may then be fafely rejected 
from the catalogue. 


- 'Thefe in their native ftate are not acted 
upon by any known menftruum. When 
fufed with an alkaline falt in large propor- 
tion, as of twice, thrice, or even equal 
weights, they become foluble in water. 
This procefs, however, is one of thofe 
which we could not 2 priort expect Nature 
to imitate. But this is another cafe, 
wherein we mutt not too rafhly attempt to 
fet bounds to her operations, as there is 
good reafon to believe that thefe bodies 
have been found in fome Mineral Waters 
ina ftate of folution. I am neverthelef 
inclined to believe, that this was not 
brought about by the means abovemen- 
tioned, as the cryftalline earth, by that 

proces, 
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procefs, appears to be changed into an ab- 
forbent one, and the cryftalline earths, 
which have been difcovered in Méneral 
Waters by Mr. Pott and Magraaf, ap- 
peared in their original form. But all the 
impregnations of this kind hitherto difco- 

vered are fo flight as not to come under 
the definition of Mineral Waters, and of | 
courfe not comprehended in the prefent 

intention. | 


With refpe& to thefe there is great 
doubt whether or no they are primitive 
earths ; fome experiments lead us to think | 
them: to be a compound,  confifting of a 
cryftalline and calcareous earth. But as 
this point is not fully proved, and. as the 


argillaceous earth, even granting it to be a 


compound, is fuch a one as we cannat by 
any artificial combination imitate, and as it 
differs confiderably from the other fimple, 
earths, it may be confidered as diftinét. 


Pure argillaceous earth is foluble in thes 
vitriolic acid, but the folution does not 
take place except aflifted by heat and long 


digeftion, and the acid be in a moderately. 


concentrated ftate. Notwithftanding the 
little reafon there is to expeét the con- 
currence 
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currence of thefe two circumftances in the 
bowels of the earth, fome Writers have 
aflerted the exiftence of this earth, as well 
as the laft mentioned, in a {tate of folution, 
in Mineral Waters. But as the quantity 
mentioned to be diffolved in three ounces, 
by their own account, is fo {mall as not to 


caufe any vifible difference, either in ap- | 


pearance or effects, from common water, it 
may very properly be difregarded. 


Thefe are not the leaft affected by any 
known menftruum, nor is there the leaft 
authority that I know of for their being 
found in any Mineral Water. They may 
then be very properly rejected from the 
catalogue. | | 


§ BOT. In 
CoMPOUND EARTHY SUBSTANCES. 


The only proper compound ftate in 
which earths are found native, and capable 
of being diffolved in water, is in a ftate of 
union with the vitriolic acid. 


‘The firft of thefe I thall treat of is the 
union of the calcareous earth with that 
acid, | : 

SELE- 
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SELENITES. 

This is by much the moft general im= 
pregnation that has been difcovered, and! 
indeed is fo much fo, as to be almoft, in 
fome degree of it, univerfal. To this im= 
pregnation is owing that quality of waters 
which is';commonly called hardnefs, which 
is given to thofe waters which have the 
power of decompofing, or, as generally 
termed, breaking foap. Other fubftances, 
however, as the vitriolic acid {eparate, 
the fal cathartic. amar. alum, i iron diffolved 
by an acid, and perhaps fixed air in large 
quantity, impart the fame property. 


This impregnation, although fo frequent, 
is, notwithftanding, never found but in very 
{mall quantity, in proportion to the bulk of 


water, owing to the very suk mera 
of this fubftance. 


SPEER LOWS GLAUBER’s SALT, 


This is very often a native fubftanceé, 
and;- on’ account’ of its eafy and plentiful 
folubility, it is frequently found ‘in Mineral 
Waters. On account-of the laft of thefe 
qualities, we meet with more degrees of 
this than of the foregoing impregnation. 


Ie 
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It has been before obferved, that this 
faline body has often been miftaken for the 
true Glauber’s falt, from which neverthe- 
lefs it is effentially different, as having an 
abforbent earth, called Magnefia, for its 
bafis, whereas the other has the foffil alkali. 


AY L’ UM. 
The laft earthy fubftance, that comes 
under confideration, is Alum; concerning 
this there are great difputes among the 


learned, whether or noit is ever found im-— 


pregnating a Mineral Water. It has been 
urged, on the one hand, that Alum is no 
native foflil production, that the fubftances 
from whence it is got, betray no marks of 
containing it, when newly dug, until they 
have fuffered a decompofition by expofure 
to the atmofphere. Neumann * afferts, 
that Nature affords no perfect alum ; and 
though’ both he and Hoffman + fufpected 


it to be prefent in fome Mineral Waters, 


* Vide Neumann’s Chemiftry, p. 185. 


+ Quamvis igitur fateamur nos nunquam in aquis foteriis: 
alumen deprehendifle, non tamen inficias utimus quod iis 
in locis ubi uber aluminis in fubterraneis tractibus eft pro-: 
ventus, illudque copiofe effoditur fontes eodem imbuti 
featuriant. «Hofmanni Opera, tom. quintus, p. 140. 


they 
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they could never find any that gave any 
figns of it on cryftallization. That the 
auftere. tafte, and precipitation with alka~ 
lines, are common to the felenites, or hard 
waters, as well as the aluminous. That it 
is very dubious, except in accidental cir- 
cumfttances, if the vitriolic acid is ever 
found a native foflil in its feparate ftate, 
and at liberty to unite with the aluminous 
earth, and that if fuch an accidental com- 
bination fhould take place, on its fo- 


lution in water, it muft foon be decom- 


_ pofed, the phlogifton, alkaline falts, cal- 


careous earth, and magnefia being more. 
ftrongly attra¢ted by the vitriolic acid than 
the earth of alum. 


To thefe arguments it has been replied, 
That there is undoubted evidence, that 
alum has been found in its eryftallized ftate — 
in the neighbourhood of green vitriol 5 
that fome earths and flates have a manifeft 


aluminous tafte when newly dug, and from 


which alum is diredtly elixated, without 
any previous expofure to the atmofphere. 
That if any air be neceflary to its pro+ 
duétion, that is fufficient which is con- 
tained in the interftices between the laminas 


of 
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of the flate, from whence it is got, which 
is of that texture as the aluminous matter 
may be often there plainly diftinguifhed. 
That the caufe why Neumann and Hoff- 
man could not procure it by fimple evapo- 
ration, was, that there is almoft conftantly 
united with alum an earthy fubftance, and 
fome metallic matters, which require to be 
previoufly precipitated before the cryftal- 
lization will take place, as the liquor of 
itfelf will not fhoot, but either continue 
fluid, or, if farther evaporated, would yield 
only an unctuous mafs. ‘That, with this 
intent, the Alum-makers always add a 
quantity of alkaline falt, or urine, or fome- 
times both, in order to precipitate thefe 
which obftruct the cryitallization. That 
the objection concerning the vitriolic acid 
is of no confequence, as fome kinds of 
pyrites, from which fubftanceit is frequently 
got, fuffer a decompofition by moifture 
only, which would be more likely to hap- 
pen from the additional attraGtion of the 
aluminous earth, which is frequently found, 
as in the aluminous pytites, in contact 
with it. 


That as to the decompofition of alum 
by alkaline, earthy, and metallic matters, 
it 
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it is’ very probable. that this very, OF ath 
happens, as aluminous waters aré not neat 


{6 common as we might expect, from the 
Hequency of the component parts of alum 


in the bowels of the’ earth ; yet, hever- 
thelel, either from thefe fubftances not 
interfering with ‘the current of the ftream 
before it rifes ‘to the furface, Or from the 


quick paffage of the water over them not 


allowing time to’ ‘diffolve fufficient of. the 
eacth, or metal, to précipitate. all the earth 
of alum; it is” very poffible to {uppofe, that 
impregnations of this kind may fometimes 
accur.  Tn'the ‘fame. manner we fee the 
foffil alkali, whofe attraction to the vitriolic. 


acid is fo. ftrong. as to decompofe every 


other faline compound i in which it. is con- 


tained, mal ny ‘of which" occur fo frequently 


in the éarth, yet is fometimes found i in its 
feparate ftate in fprings. If we allow the 
prelence of thé vitriolic acid feparate in. 
Mineral Waters, it is. eafy to account for 
an aluminous , impregnation, fince Dr. 
Lewis has proved by experiment, that the 
areillaceous earth: ts capable of being con-. 
fred by the vitriolic acid into earth of 
alum. » Nothing more, then; isnéceffary, 
than to: fuppefe: a. 5 a thus impregnated 

rina 


/ 
of MINERAL WATERS. 


running through a bed of clay. This is 
confirmed by an obfervation, that aluminous 
waters are frequently found in the neigh- 


bourhood of volcanoes, where the. vitriolic 


acid is fubject to be often difengaged by 


fire from the Pyrites. It feems, moreover, 


probable, that a perfect alum is generated 


‘in. clays by the action of the fire. Dr. 
Percival found, that bricks imparted an alu- 


_minous impregnation to water, and on 


at 


that account very properly cautions againft 


lining the fides of wells with brick ; and it 
is not improbable that the aftringent tafte 
in fome of -our {pring waters is owing to 
this caufe. 


On the whole, then, from the review of 
the arguments on both fides, it feems to 


“me very clear, that alum is a poffible im- 


-pregnation of Mineral Waters, which opi- 
“nion is farther-confirmed by feveral actual 


- proofs of its exiftence there. It mutt 
_ therefore’ be admitted into the catalogue 


of native impregnations. 


By a 


: WE now come to the laft, though not the — 
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leaft important impregnation of Mi- 
neral Waters, viz. with Aérial Bodies.— 


Thefe are generally thought to be of - 


three kinds: 


Common 
ir, 


x. Common or Atmofpheric Air. 
2. Fixible or Mephitic Air. 
3. Inflammable Air. 


CoMMmMon ATR. 


This is poffibly the only kind of air 
that does not admit of being {ubdivided 


into feveral fpecies. It may, indeed, be 


united with feveral bodies, but, when col- 


lected feparate, appears to be of one kind © 


only. Whether this is ever found natiye — 


in {prings, remains to be confidered. ‘The 


prefence of an aérial fluid in common | 
water, is frequently obvious to our fenfes, | 
“and atvall times difcoverable, by placing _ 


at under the exhaufted. receiver, when 


numerous — 


| 
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numerous bubbles will immediately rife 
through the body of it. Whether this 
aérial fluid be the fame with that of the 
atmofphere, affords room for a curious 
queftion. 


Common Air is certainly mifcible with 


water, as we fee in the machine for 
raifing a blaft of wind by means of water, 
which depends on this principle. But in 
this way the air feems to be only en- 


tangled in the water, as it quickly 


efcapes, though, in all probability, a portion 
is ftill retained fufficient to faturate the 
water, and only fo much feparated as is 
above that proportion. But what is the 
ftrongeft argument is, that lime water is 
not precipitated by addition of common 
water, and when placed under a receiver * 
emits air bubbles, which cannct be fup- 
pofed to be of the mephitic kind, as that 
having fo ftrong an attraction to calcareous 
earth in a cauftic ftate, would unite with 
it, and precipitate it from the water. 


Common Air feems frequently to be 
united in over proportion with the common 


* T never tried this latter experiment, but had it, f 
‘believe, from good authority. 
3 water 
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water we drink, from its being entangled’ 
in its fall from the tube, from whence it’ 
flows. This is frequently the cafe in’ 
our pump waters, and to this is owing 
the numerous air bubbles, which we fo 
frequently fee at the bottom of glafs 
decanters, filled with water from a pipe.’ 
To the fame caufe may be imputed’ the 
foarkling appearance of fome Mineral 
Waters, which is attributed, though fome- : 
times with reafon, often erroneoufly, to — 
fixible air. I have feen fome Mineral — 
Waters which contained the latter fub-. 
ftance in great quantity, and yet exhibited’ 
very little appearance of this kind to the ~ 
eye, when taken up by immerfing a veflel — 
flowly into the fpring, but when poured. 
—out-from a bottle fhewed great figns:of ity | 
For this,reafon, I apprehend, that where’ | 
the effects of the waters depend on this, 
quality, that the manner of taking them 
up from the fpring, as at Tunbridge’and ~ 
Buxton, would be’ preferable to a pump.” 
The caufe of the feparation of the axiblels 
air from the water is -moft probably. owing © 
to its being attracted by the common 
Air. It 1s Bie very obvious, that” Pe af 
falling from the pipe of the pump, a 
f much 
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much larger furface of the water muft be 
expofed to the common Air than in the 
other method, and which, by its being 
thus mechanically united with the water 
in its fall, muft greatly increafe the op- 
portunity of its uniting with the fixible 
air,, and of confequence promote the difii- 
pation of the latter. 


It may be perhaps thought, that an im- 
pregnation of this kind ‘can {carce come 
within our definition of Mineral Waters. 
But there is no {mall reafon to think, that 
the prefence even of common air in water 
is by no means an indifferent circumftance 
with regard to its action on the human 
body; fince it is found by experience, that 
water which has been frozen (which feems 
to feparate all the air of every kind,) is not 
fit for the purpofes of diet, yet the water 
feems to have fuffered no change, except 
in this refpect; and on that account, the 
ingenious Dr, Percival has, with great 
probability, referred the ill confequences 


which it appears to have on health to 
this caufe. 


It may be perhaps owing to this, among 
other circumftances, that {pring water ne 
N 4 comes 
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comes fit for feveral purpofes in the mes 
chanic arts, as the folution of feveral fub-_ 
ftances, and even in diet, by being expoled 
to the air, which it would not lea at its : 
firft rife. 


If this theory be ‘ut, it fhould caution — 
thofe who are accuftomed to drink boiled 
water, to expofe it a fufficient time to the 
atmofphere, to recover the air which had 
been feparated by the boiling. 


It is poffible that the fixible air in many 
Mineral Waters fupplies the want of com- 
mon air, to render it proper to be taken 
into the human body, 


As to common air being a native im- 
pregnation of Mineral Waters, I cannot 
think it can ftri€tly be efteemed fo, although 
I make no doubt, that it is contained in 


many of them, as offered to us, either 


from its being entangled with them, in.the 
way before mentioned, or from their being 
expofed in a large furface, at their firft rife, 
a fufficient time for them to acquire of ita_ 
certain proportion. 


Although then, in ftrictnefs of {peech, 
it cannot be admitted, yet, as it is almoft 
| always 


| 
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always prefent in them, in the ftate in 
which we ufe them medicinally, and as it 
is not introduced there by any artificial 


means, it may in this light be accounted 


a native impregnation. 


Fix1BLe AIR. 


Fixible, or Mephitic Air, is undoubtedly 
very largely contained in many Mineral 
Waters. But whatever doubt there may 
be concerning common air, we can haye 
none, that many Mineral Waters are largely 
impregnated with fixible air. The fpark- 
ling appearance, joined with a poignant 
tafte, and exhilarating, and even, if largely 
taken, intoxicating effects, is a great evi- 
dence of this. Chemical experiments far- 
ther confirm this inference, which is drawn 
from their fenfible qualities. The calcare- 
ous earth is precipitated from lime water 
by admixture with feveral waters, when 
firft taken up from the fpring, but if fuf- 
fered to ftand fome time expofed to the 
air, before the lime water is added, no 
fuch effec is obferved to take place. I 
have likewife remarked, that fome Mineral 
Waters, and even their vapour, act very 
powerfully in corroding iron, which is a 

quality 


Fixible 


Ait. 
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quality of fixible air. This is, indeed, fo 
likewife of the volatile vitriolic acid ; but I 
am rather inclined to attribute it, in many 
that I have taken notice of, to fixible air, 
fince I obferved® that copper, equally ex- 
pofed to the action of the water, was not 


in the leat affected. _ Now fixible air acts 


very powerfully upon teeth has not 
any effect on copper *, whereas the volatile — 
vitriolic acid diffolves both very plentifully. 
Moreover, I have feen this effect where 
there was no reafon to fufpe& the prefence . 
of the acid, which, though a poffible, is 
nothing near fo frequent an impregnation 
as fixible air. It is probable that the an- 
cient fountain Salmacis, mentioned: by 
Ovid, was of this nature, and contained 
fixible air in large quantity, as the de~ 


thofe produced by fermented liquors. 
Quis fi faucibus baufit, % 


Aut furit, aut mirum patitur sate feporem. | 


Plutarch, in his Life of Lysander, likes 
wife mentions a fountain near Haliartus,. 


in Greece, called Ciffuffa, in which ao 


* Vide Note, p. 133. 
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fay Bacchus was wafhed immediately after 
his birth, as the water is of a bright co- 
lour, taftes like wine, and is very pleafant ; 
all which qualities are applicable to waters 


impregnated with fixible air, and I believe’ 


to no other impregnation. Herodotus and 
Polybius mention inftances of a like kind. 


It now remains to be accounted for, by 


what means Mineral Waters become thus 
eee ted. 


“And here I mutt obferve, set on the 
union of all the acids with alcaline falts, or 
abforbent earths, in their mild ftate, a con- 
fiderable quantity of this air is difcharged. 
If this happens in a place to which the 
outward air has not accefs, it remains united 
with the * water, with which the folvent 
isdiluted. On expofure to the atmofphere, 
however, the fixible air rifes in great quan- 
tity, in form of bubbles, through the body 
of the fluid, being powerfully attracted by 
the common air, which, in the opinion of 
fome eminent modern Chemitts, ferves as 


* As no decotn ptt feems to take place except the 
common air is admitted, it is more probable that the fixible 
air remains united with the alcali or calcareous earth, as 
long as the common air is-excluded. Vide Experiment, 
ip,.142, Note. 


$= 
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‘we may fuppofe the union of the acid with 
‘the alkali, or with the abforbent earth, to 
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a menftruum to the fixible. This may 


pound faline fprings in this manner, as 


be formed in the earth, which would give | 
occafion to the feparation of the fixible airy 
which, fo long as the communication with 
the atmofphere was precluded, would re- 
main quiet in the water; but on the fpring’s 
breaking out, would, in confequence of its 


_ ftrong affinity with common air, and lefs 


fpecific gravity than the water, rife from 
all parts of the fluid, in which it was con- 
tained. To this might be attributed the 
fparkling appearance, pungent tafte, and 
fmell of many Mineral Waters. But not- 
withftanding the {pecioufnefs of this theory, 


it labours under feveral objections. Were 


it true in its full extent, we might expec 
to {ee waters impregnated with fixible air, 
in proportion as they contain a greater or 
lefs quantity of compound faline fubftance, 
from which the air had been difcharged, 
as in the formation of a neutral falt by an 
acid and an alkali. Notwithftanding this, 
we fee feveral fprings that contain neutral 
faline matter in great abundance, and fome- 
even toa faturated folution, very lightly, | 
if 
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‘if at all impregnated with fixed air. This 
would feem at once to overturn the above 
theory, but perhaps even this admits of 
an explanation. ‘The falts that are found 
thus, are common falt, Glauber’s falt, and 
the earthy falt, called Sal cath. amar. The 
firft of thefe we have great reafon to believe 
to be an original fubftance, and that its com- 
ponent parts never exifted native feparately 
in the earth, but that they were originally 
produced combined in the form we fee 
them, viz. common falt; and there are 
fome reafons to induce us to think this not 
improbable of the Sal cath. amar. and 
Glauber’s falt. 


On fuppofition, however, that it might 
be formed in the earth by the union of 
an acid with an alcali, the air thus gene- 
rated might be abforbed by other foflil 


bodies, many of which attract it before. 


the {pring had accefs to it, or at leaft by 
fome fubftances it might meet with in its 


paflage , to the furface. Were this true,. 


it would account for this circumftance, 
as we could not expect to fee fprings thus 
impregnated with air unlefs fome new 
faline combination was directly formed by 
| fome 


gO 


we fee contain it in large proportion, whi : 
have fcarce any admixture of thefe. fub- 
) ftances, or,. indeed, any difcoverable im- 
_pregnation. 


‘caverns, it is probable _ the {prings’ ‘thus 
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‘fome of the means above nperidjanictles in the 


waters. +t Diy ee 


A fill greater difficulty occurs ; the prea 
going method might ferve to account for 


the union of fixed air with Mineral Waters 


impregnated with truly faline, or -carthy 


a 


faline bodies ; but will not account for it 
exiftence in thofe waters, many of whic " 


It is undoubtedly Fob 4 inmany toting 
where we cannot account for ‘its:prefence 
by any reafoning drawn from any analyfis 
of the water. So far, however, | we may 
venture to fuggeft, that as this fabftance is 
found frequent! y native in “fubterraneous 


impregnated, pafled through fome of thefe, 
where they were united together, which 
may be eafily imagined, as they feem™ 4 
have fome degree of attraction for one 
another. © 7 


mains, to: be woNiideada is, 
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INFLAMMABLE AIR. 


1gt 


This is produced during the union of Infan- 
‘of feveral metals with acids, particularly Air. 


zinc and iron with the vitriolic acid. It is 
dikewife {aid to’ be generated during the 
Yolution of tin in ‘its proper. menftruum, 
(ua regia;) and likewife by putrefac- 
tion, But-as the two latter means never 
‘occur below the’°earth, it is needlefs to 
confider' them. The only two means, 
then, that we°can account for its produc- 
‘tion, are by the junction of the two firft 
‘mentioned metals with acids. ~It is very 
‘probable, that it may be generated by other 
‘means, but ‘thofe are not yet’come to our 
Seay 


[know no.variety in the Lies of this 
ai fubftance, whether that produced on 
addition of zinc to the vitriolic acid varies 
from that generated when iron.is-ufed. . If 
“Mr. Cavendith’s, ingenious theory,; that .1¢ 
is the phlogitton of metals,',be, juft, at 
fhould feem probable, t that it is of one 
“kind only, as ail inflammable fubfances are 
found to revive or reftore the phlogifton to 
all metals indifcriminately. 


— | vt 
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The fame ingenious Gentleman has, in- 
deed, delivered it as his opinion, that this 
fubftance is not mifcible with water. If 
this were once proved, it would be needlefs 


to confider it inthis place any farther. I 


agree with that learned Gentleman entirely, 
in thinking that it does not admit of any ~ 
intimate or chemical union with water, as 


both common and fixible air feem to do in 
fome degree. But neverthelefs, I find by 
experience, that it is capable of being 
mechanically united, or entangled in a_ 
watery fluid, fo as to have a very per- 


ceptible effet on its fenfible qualities. I 


am well perfuaded of the poffibility of this 


fubftance * occurring in the fubterraneous 
regions, and that it may fometimes form 


an impregnation of Mineral Waters. I 


am greatly inclined to fufpect, that it is 
frequently miftaken for fixible air. It 
imparts a fimilar pungency, but feparates : 
fooner, and the vapour of it does not 
precipitate lime water in the manner that 


fixible air does. 


* This appears from the inflammable damps fo often met 


with in mines, and other fubterraneous places, which are 


only collections of inflammable air. 


It. 


| 
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It is the opinion of a celebrated Chemift, 
‘that this is not a fimple fubftance, but 
compounded of fixed air and an acid. 
Many arguments may be brought in favour 
of this opinion; but the prefent work will 
not admit of any difquifition not imme- 
diately connected with the fubje@. ~Whe- 
ther this opinion be well founded or no, is 
not here very material, fince it is always 
met with in the fame ftate, as far as we 
know, below the earth. From its fre- 
quency there, and its poffible mifcibility 
‘with water, though that is only in a ftate 
of diffufion, I think it may be properly 
admitted into the catalogue of native im- 
pregnations. 


Asriat ImprReGnantTs of MINERAL 
WATERS, 


- §1. In intimate union. Q. Whe- 
ommon Air : P | 
€ iy 4 ther folution or mixture ? 


(2. In way of diffufion, as when 
< entangled in its fall from a 


L pipe. 


(3. Q. If intimately vided by 


‘Fixible Aur, < dilution, or mixture, or by 
L diffufion only ? 
{inflammable + In a ftate of diffufion only, as 
mo Alt, I . 
From 
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From the aforefaid review of the Impreg-_ 


nated with 


Acid. 1. Vitriolic acid per fe. 
Staple % 2. Foffile alkali eS | 
) IMpley\ Alkali. + 3. Volatile alkali per fe,—— 
Saline L Very dubious. : 
Bodies. (4 een Salt. gat' 4 
itr. ammon. very dubious. 
Compound, <3. Common Salt. x 
(7. Sal ammoniac,very dubious. 
f Oil. pate 8. Oil foffil per fe. 
Inflam- Comp. — g. Oil in form of foap. 
mable Simple, 10. Sulphur per fe. ; 
Bodies. Sulphur) Com es Hep. fulph. with analkali. 
pound, ¢12. Hep. fulph. c. calce viva. 
cr C 13. Vitriolic acid in form of 
OPPETs blue vitriol. 
ina (14. Fixt vitriolicacid in form — 
Bafe {tate of green vitriol. : 
Metallic | Metals. of fo- } 15. Vol. vitriolic acid, as in ~ 
Bidies lution many chalybeates. 
: by 16. Hep. fulph. with an alkali. 
17. Hep. fulp. with quicklime. 
Iron. 18. Fixible air. 
Semi- §7; 1g. Vitriolic acid in form of 
{ metals. } hs j white vitriol. 
zo. Calcareous earth in folu- 
§ ( tion, by being deprived | 
Simpl of fixible air. 
RAP ESS 4 21. , by being — 
q united with it in over- | 
roportion. 
et 2. Jt aices | in form of © 
felenites. . 
Compound —with } 23. Magnefia. — Spurious 
vitriolic acid, Glauber’s falt. } 
4. Earth of alum—in form 
| oar alum. 3 
$25. In folution, or mixture? 
Pres j Commer Air. §25- hi diffaion, a ‘ . 
2 n folution, diffufion, — 
Bodies. com Air. 5 re Q. scares ’ a 


es: Air. 


nations of Mineral Waters we find, that 
they may all be divided into thofe 1 impreey | 


28. Probably only in diffofion, 
Dif- 


I 
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Different TEMPERATURE Of MINERAL 
WATERS. | 


Befides the differences that arife from 
impregnations, Naturalifts make a divifion 
of Mineral Waters from their difference of 
temperature into the Acidule and Therme. 


The laft of thefe have been the fubject 
of much enquiry among the Philofophers, 
and are {till very indifferently accounted for. 
Naturalifts, finding that the pyrites, on be- 
ng moiftened with water, acquired a con- 
iderable degree of heat, have been willing, 
tom this admixture, to account for both 
he impregnation and heat together. 


Sulphur and iron filings generate heat 
till more confiderable ; and to this caufe 
hey would attribute earthquakes, and vol- 
anoes. But there are many objections, 


hat will deftroy, or fuperfede, the firft | 


heory; for we have accounts of therme 
without any degree of impregnation. But 
ven {uppofing the heat to be communicated 
o a neighbouring ftream that is unimpreg- 
lated, we cannot imagine that fuch a caufe 


hould act with fuch uninterrupted unifor- ~ 


nity, for fuch a length of time, as thefe 
| O 2 feem 
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Yeem to do, fince even Etna and Vefuvius 


have long intervals of feeming quietude. 
For thefe reafons, a celebrated Profeffor at 
Edinburgh feems to think, that they owe 
their origin to a different caufe, viz. to an 
internal fubterrancous heat and fire, {0 
much {poken of by Philofophers. This 
circumftance, he thinks, favours that opi- 
nion, and could its exiftence be abfolutely 
proved, we might then account for the 
production of many foffils, which we per- 
ceive to be ftrongly marked with evidences 
of fuch a forming caufe. 


In order to explain more fully what is 
faid in the preceding book, and the two 
following, I have fubjoined a fhort table 


"of Attractions, taken chiefly from that de- 


livered by Dr. Cullen, and printed by Dr. 
Saunders, in his Syllabus, with fome few 


alterations from Dr. Lewis. 


This table is to be thus underftood. 
The fubftance placed at the head of each 
feries has the greateft attraction to or affi- 
nity with that immedrately below it; a lefs 
affinity with the next, and fo on, to the 
end of the feries; that fo, if any of the 
remote bedizs has been combined with the 

. uppere 
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uppermoft one, the addition of any of the 
intermediate bodies will difunite them, 
the intermediate body throwing out the 
remote one, and uniting itfelf with that 
placed uppermoft. Thus in the firft co- 
lumn of Acids im general, a fixed alka 
being placed between the Acids in general 


and quick-lime, denotes, that if an acid — 


was united with quick-lime, the addition 
of a fixed alkali would feparate the quick- 
lime from the acid, the alkali taking its 
place. | 


This table is not very extenfive ; but, it 
is hoped, will ferve the prefent purpofe of 
illuftrating the experiments on Mineral 
Waters. 


O03 * Asis 
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TABLE 0f ATTRACTIONS. 


deetlhed & 
Acids in general. 

* Phlogifton. 
Fixt Alkali, cauftic. 
—— ——, mild. 
Quick-lime. 
Maenefia. 
Calc. Earth, mild, as 

Chalk. : 
Vol. Alkali, cauftic. 
Bafe Metals. | 
Vol. Alkali, maid. 
Earth of Alum. 
Pure or precious Me- 

tals. 


* There is fome doubt con- 
cerning the univerfality of 
the propriety of placing Phlo- 
gifton above Fixt Alkali. It 
js true of the Nitrous and 
Muriatic Acid, and probably 
of the Vegetable, fince any 
inflammable fubftance will 
decompofe any of the com- 
pound Salts made with thefe 
Acids. In the Vitriolic, too, 
it feems to hold, as any in- 
flammable Subftance will 
decompofe Vitriolate Tartar, 
and form with its Acid a 
Sulphur; but, on the other 
hand, Alkaline Salts added 
to Sulphur, change its nature, 
and, in fome meafure, de- 
compofe it, as when heat is 
applied in this cafe, the Phlo- 
gifton flies off feparate, and 
leaves the Acid and Alkali 
united. 


II. 


Vitriolic Acid. 
Phlogifton. 
Fixt Alkali, cauftic. 
—— ——, mild. 
Quick-lime. 
Magnefia. 
Calc. Earths, mild. 
Vol. Alkali, cauftic, 
Zinc. 
Nickel. 
Cobalt. 
Tron *, 
Copper. 
Silver. 
Tin. 
Toeath: 
Mercury. 
Vol. Alkali, mild. 
Earth of Alum. 


* Tron and Copper vary in 


their relative Attraction to — 
Acids, according to the dif-_ 


ference of heat, or of cold. 
In the cold, Iron attracts 
ftronger than Copper. When 
heat is ufed, Copper attracts 
Acids more powerfully. thar 
Tron. 


I, 
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III. 
Nitrous Acid. 
Phlogifton. 
Fixt Alkali, cauftic. 
—— ——, mild. 
Quick-lime. 
Maenefia. 
Calc. Earth, mz/d. 
Vol. Alkali, cauftic*. 
Zinc +: 
Lead, or Tin. 
Tron. 
Bifmuth, or Antimo- 
ny: 
Copper f. 
Arfenic, or Raith of 
Alum. 
Mercury. 
Silver. 
Platina. 


* Some place Volatile 
Alkali above Magnefia. 


+Sir Ifaac Dr. Lewis 
Newtonplac- has placed 
edthemthus: them thus: 
Zinc. Zinc. 
ie are 
opper opper. 
Silver. Lead. 
Tin, Mercury. 
Lead. Silver. 
Mercury 


t Perhaps Volatile Al- 
kali mila. fhould be placed 
here, 


-O4 


IV. 
Muriatic Acid. 
Phlogifton. 

_Fixt Alkali, cauftic, 
bambi ahha gh <> fa mild. 
Quick-lime. 
Magnefia. 
Cale, Earth, mild. 

* Vol. Alkali, cauftic. 
Zink. 


Regulus of Antimony. 
Copper. 
Lead. 
Silver. 
Mercury. 
Gold. 
V. 

Vegetable Acid. 
Phlogifton. 
Fixt Alkali, cauftic. 
—— ——, mild. 
Quick-lime. 
Maenefia. 
Calc. Earths, mild. 
Volat. Alkali, cau/tic. 
—— —-——, mild. 
Zinc. 
Iron. 
Tin. 
Copper, or Antimony. 
Lead. 
Silver. 
Mercury. 


* Perhaps the Volatile-Al- 
kali fhould be placed lower. 
+ Some place Iron next 


below Tin. 
VI. 
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* VI 


Alkaline Salts. 
Vitriolic Acid. 
Nitrous Acid. 
Muriatic Acid. 
Vegetable Acid. 
Volat. Vitriolic Acid. 
Acid of Borax. 
Ou. 

Sulphur.. 


VII. 
Calcareous Earth. 


Vitriolic Acid. 


Nitrous Acid. 
Muriatic Acid. 
Vegetable Acid. 
Fixible Air +, 
Sulphur. 


—* T imagine Fixible Air 
fhould be here inferted be- 
tween the Acid of Borax and 
Oi. 


+ I have placed Sulphur 
below Fixible Air, on the 
authority of Mr. M‘Bride, 
who has found Fixt Air to 
precipitate Sulphur from a 
Solution of Hep. Sulph. c. 
¢al. viva, though I own I 
rather doubt it. 


— VITI. 
Fixible- Air. - 
Calces of Metals *. | 
uick-lime. ae) 
Fixed Alkali. 
Magnefia. 
Volatile Alkali. 
TX. 
Phlogifton. - 
Nitrous: Acid. 
Vitriolic Acid. a 
Metallic Subftances. - | 
Fixt Alkaline Salts. . 
~ Sulphur. | 
Fixt Alkali, cauftic. — 
—— ——, mild. > | 
Quick-lime. 
Tron. 
Copper. 
Lead. 
Tin. 
Silver. 
Antimony. 
Mercury. 
Arfenic +, 
Volatile Alkali. — 
* The fuperior Attraétion — 
of Fixible Air to Calces of © 
Metals is fhewn by a mild 
Calcareous Earth, being fuf- 
ficient to reduce feveral of 
them into their metallic form 
without the addition of any 
Inflammable Subftance. 
t+ Some place the Volatil 
Alkali between Mercury and 


Arfenic. 
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XI. 
Lead. 
Vitriolic Acid. 


Muriatic Acid. ~~ 


Nitrous Acid. 
Vegetable Acid. 


Oil. i 
. SIT. 
Iron. 
Vitriolic Acid. 
Muriatic Acid. 
Nitrous Acid. 
Vegetable Acid. 
peat STC OTT. 
Antimony. 
Vitriolic Acid. 
Nitrous Acid, 
Muriatic Acid. 
Vegetable Acid. 


XIV. 
Copper. 
Vitriolic Acid. 


* Muriatic Acid. ~ ~~ 


Nitrous Acid. 


“Vegetable Acid. 


XV. 
Mercury. 
Muriatic Acid. 
Vitriolic Acid. 


Nitrous Acid. 


PART 
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PcAGR Ty lk? 


AVING thus determined the nature 

and qualities of the feveral fubftances 

contained in Mineral Waters, I thall now © 

give a fhort fketch of the moft approved 

means to be ufed for difcovering ae im= 
pregnations. | 


And here it is not propofeds: to ‘attempt 
an account of the effects of every experi- — 
ment ufed on thefe occafions with each of 
the impregnations, but to felect fuch only 
as may moft effectually ferve to difcover 
their contents. 


I fhall take thefe in the order they are { 
prefented in the foregoing Table. | 


CHAP AR 
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SALINE SUBSTANCES, 
SHBeOnrpe haat 


SIMPLE. 


ATERS of this kind are fome- Pasrtil. 
times fo f{trongly impregnated as to Vitviolie. 


be difcoverable to the tafte by their aci- 
dulous tartnefs. They change the colour 
of the vegetable blues to a reddifh* caft, 
effervefce with all the alkaline falts, or 
calcareous earths, and with -} magnefia 
when thefe fubftances are in their mild 
ftate, or united with fixible air, and on 
evaporation, leave a falt which has the vi- 
triolic acid for its acid bafis, but which 
may be either of the neutral or earthy 


* Tt may be thought extraordinary to make this a teft of 
the prefence of the vitriolic acid, which has been before 
mentioned, as being prefent here in its volatile flate, in 
which it deftroys all vegetable colours whatever. But I find 
that this acid, when very largely diluted with water, as it 
always mutft be in fprings, becomes in fome degree fixed, and 
changes the vegetable blues, red. In diftilling vitriolic acid, 
the operators find, that a {mall quantity of water in the re- 
ceiver is of fervice, by rendering the acid more fixed. 


+ Vide Wflays, Phyfical and Literary, Vol. Il. p. 174. 
kind, 


Aci dper fe. 
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Parti. kind, according to the fubftances which 
were added in the experiment. 


They precipitate alk folutions made. in 
alkalines, curdle foap, or render a folution 
of it in rectified fpirit milky.’ A folution 
of fulphur in water made by means of 
alkalies is precipitated, and rendered mitky 
by thefe waters, and emits at the fame. 
time a ftrong feetor. . Dr. Lewis has men- 
tioned the fame effect as produced on the — 
folutions of fulphur. made by means of, . 
quick-lime. This is true of a very ftrong 
or nearly faturated folution of fulphur. 
made by thefe means, but will not hold — 
good of a dilute one, which is not vifibly 
affected by acids. ‘They produce a cloudi- 
nefs with the folutions of filver, lead, and. 
mercury, in the nitrous acid; with. the 
two firft, of a whitith colour, (though not. 
in near fo great a degree as that with the 
muriatic acid;) and with the laft, the pre- | 
cipitation foon acquires a yellowifh tinge. _ 
Such are the general characters of thefe 
waters, Some of them, neverthelefs, are 
not peculiar. Waters containing alum ef- 
fervefce with alkaline falts, precipitate the 
folutions of filver and lead in a whitifh 
| cloud, | 
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cloud, and that of mercury ina yellowith practi 
one, and change the colour of the vege- 
table juices. 

In order to fupply this defect, the learned 
Dr. Lewis recommends to diftil the water 
-whilt frefth, and then examine if what 
comes over in diftillation has this effe& on 
the vegetable blues. He alledges, that if 
this be the cafe, we may be affured of the 
prefence of an acid unneutralized, as the 
neutral or earthy falts which produce this 
effect, do not rife in diftillation. 

This Theory of the Doctor's is very in- 
genious, and I wifh I could pay an entire 
credit to it, as it would afford an ealy 
_ method of difcovering the prefence of this 
f{ubftance in waters. I will, however, ven- 
ture to fuggeft a circumitance, which makes 
me donbt if this be fo clear a teft as that 
learned perfon feems to imagine. 

The ingenious Dr. Percival, in his Eflay 
‘on Water, has demonitrated, that the vi- 
triolic acid, when the falt containing it is in 
‘a ftate of folution in water, {as in this cafe 
might often happen with fo common an 
impregnation as felenites,) is feparable by 
‘a boiling heat, and that by thefe means the 

| hardeit 
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Parrit, hardeft waters that owe this quality to that 


fubftance, might be rendered foft. It is 
probable, therefore, that this would happen 
in diftillation, and the vitriolic acid be thus 

forced over into the receiver, and impreg- 

nate the diftilled liquor in fufficient quan- 

tity to produce this effect on the vegetable 

blues, although it had never exifted origi- 

nally in a feparate ftate in the fpring. It. 
is doubtful if the vitriolic acid does not 

arife in a volatile form from felenites, which 

would render this ftill more probable. 


This opinion is confirmed by the ap- 


pearances obferved on the diftillation of — 
fea water, where a fmall quantity of the 
vitriolic acid (which is always prefent in 
it) comes over into the receiver, unlefs a 
quantity of fixed alkaline falt, or calcare- 
ous earth, be added to it, previous to its 
being committed to diftillation. 


The following feems to be the more 
certain method of determining the pre- 


fence of this fubftance, vzz. to obferve 


firft, if the effervefcence caufed by addition 


‘of mild alkaline falts, magnefia, or cal- 


careous earths, and the change of vege- 
table blues to ted, does not ceafe to be 
produced 
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produced on the waters ftanding expofed pyar ry. 
to the air. Secondly, if any precipitation 
happens on addition of a mild calcareous 
earth, or magnefia. The firft of thefe is a 
pretty certain mark of the prefence of an 
unneutralized acid, as the vitriolic acid, 
when in its feparate ftate in Mineral 
_ Waters, is always in a confiderable degree 
volatile. Were thefe effects produced by 
alum, or any metallic falt, diffolved in the 
waters, they would be more permanent 
in them. If no precipitation happens 
through the body of the liquor, on addi- 
tion of a mild * calcareous earth or mag- 
nefia, but an effervefcence enfues without 
any change of colour, it may be taken for 
granted, that an acid is prefent in its 
feparate ftate ; as was it united with 
earth of alum, iron, copper, or any other 
metallic fubftance, fome precipitation or 
change of colour would happen on fuch 
addition. 


te 


* If this be ufed, care fhould be taken to ufe it very 
{paringly, as the compound faline fubftance formed, is fo 
difficultly foluble in water. Perhaps, on this account, mag- 
nefia would be the properett teft. 


——— 


Waters 
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Alkali. 
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‘Waters containing the foffil alkali effer- 
vefce. with. all the acids, and form thus 
neutral falts, according to. the different 


acids added to them, change the vegetable 
blues to green, and precipitate the folu- 
tions of calcareous earths, or magnefia, in 


any of the acids, and of the ammoniacal 


falts and alum in water. 


They render milky the folutions of 
filver, lead, and mercury, in the nitrous 
acid, and precipitate the iron from the 
vitriolic, nitrous, and muriatic, in form of 
2 yellowifh brown ochre. Dr. Lewis re- 
commends as the moft certain’ mark of 
this fubftance, to obferve if the water 
containing it effervefces with the muriatic 
or vegetable acids. This is certainly a 
good criterion with refpect to thofe faline 
bodies into whofe compofition the vitriolic 
acid enters, as thefe would not be de- 
compofed by addition of the muriatic or 
vegetable acids, but will not hold univer- 
fally, as waters containing calcareous 
earths in a diffufed ftate (or, if Mr. Ca- 
vendith’s ingenious Theory be true, dif= 
folved by an over proportion of fixed 
air,) would exhibit the fame appearance, 


although they contain no alkali. ta 
Ia 
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In my opinion the beft teft is to examine Parrll, 
the refiduum left by fuch waters on flow 
evaporation. This, if the foffil alkali was 
contained in the water, will be in part 
foluble again in the fame fluid, and will 
then, if but a fmall quantity of water is 
added, manifeft itfelf by its urinous tafte, 
by its change of vegetable blues to green, 
and by its effervefcence with acids, which 
might be not difcernible when diluted fo 
largely as this fubftance fometimes is in 


Mineral Waters. 


* A precipitation is occafioned in waters 
of this kind, by addition of a folution of 
chalk or magnefia in the nitrous or mu- 
riatic acids. ‘This circumftance, joined to 
that mentioned by Dr. Lewis, affords a 


“9 

* Dr. Lewis has faid, that.folutions of calcareous earths 
jn water, lime water for inftance, decompofes neutral falts, 
formed by an acid and alkali, e, g. Glauben’s falt, (Vide Neu- 
mann’s Chem. p. 176.) I have repeated this experiment, but 
always found the contrary effect, as the alkali added to an 
earthy falt, produced a decompofition; but an earth added 
to a neutral, produced no change. Glauber’s falt or vitriolic 
tartar cannot be decompofed by any fimple fubftance, but 
only by a double elective attraction, asin the cafe of folution 
of filver in the nitrous acid, and of earths in the nitrous or 
muriatic. 

The Dofor himfelf, in-another part of his Work, has 
confirmed what is here laid down. (Vide Neumann’s Chemiftry, 
252.) Es 
Pp reafonable 
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Bair 


Glaubes’s 
Salt. 
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reafonable prefumption of the prefence of 
an alkali, as the calcareous earth before 
mentioned would caufe no precipitation. 


Hey Oe OE eee aie: | 


SALINE SUBSTANCES. 


ComMPoOUND. 

Waters containing Glauber’s falt in large 
proportion, are eafily diftinguifhed from 
thofe that poffefs other impregaations, by 
the bitterifh faline tafte that accompanies 
them. But it is fometimes prefent in too 
{mall a proportion to be obvious to the 
tafte. On evaporation, notwithftanding it 
is difcoverable by its chryftals, which are 
large and well formed, of an hexagonal 
prifmatic form, when perfed and trun= 
cated at both ends. 


‘They are of very eafy folubility in rated | 
and calcine in a dry air. On evaporation 
the impregnation manifefts itfelf to the 
tate, though when largely diluted, it was 
not perceptible. ‘Thefe waters caufe no’ 

change on the.colour of vegetable blues, — 
and afford no precipitation on addition of 
alkaline, or acid inpiances, in which th 

| ie 


¥ 
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differ from waters impregnated with fal 
cath. amarus, which fhew a precipitation 
on addition of an alkali, though in other 
refpects, as tafte, fhape of chryttals, and 
eafy folubility, they much refemble this. 
Solutions of lead and filver in the nitrous 
acid are precipitated in form of a yellowifh 
white cloud, and that of mercury in the 
fame acid, in an orange coloured one. 
Moreover, Glauber’s falt melts eafily in 
the fire, whereas the other can fcarce be 
fufed by the moft extreme heat. 


The brackith tafte of many waters fre- 
quently difcovers the prefence of this fub- 
itance. It is, indeed, prefent native in 
moft fprings, though not in quantity fuffi- 
cient to be thus detected. It differs from 
the former, by its not having the bitter 
tafte which accompanies the Glauber’s fait 
and fal cath. amarus. But the fureft teft 
of it is, to examine the fhape of the chry{- 
tal yielded on evaporation. Thefe are al- 
ways cubical, which diftinguifhes them 
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Common 
Salt. 


from all other native fubftances found in - 


Mineral Waters, as none of them affume 
that form on cryftallization. It is not 
affected by alkaline fubftances, but on ad- 

P 2 dition 


212 


Part If. 


Foffle 
Onl. 
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dition of the vitriolic or nitrous acids, a 
decompofition takes place, and the falt ~ 


lofes its native tafte and qualities, and 


affumes thofe of Glauber’s falt, or cubic. 


nitre. It precipitates the folutions of filver, 
lead, and mercury in the nitrous acid, the 


moft fuddenly and largely of any fubftance,. 
in form of a white cloud, which foon falls. 


to the bottom, and may be collected by 
itfelf, and proves to be the muriatic acid of 


the fea falt, feparated from its alkaline 
bafis and united with the filver. It does 


not affect the colour of vegetable blues. 


CUE Ac Pa 


~ InpLAMMABLE SUBSTANCES. 


PHA HIIS comes next in order, and 1s 


eafily diftinguifhed by the tafte and 


(nell of the waters that contain it, both — 


of them being very acrid, and peculiar to. 


this fubftance only. When in this ftate 
they are diftinguifhable to the eye, the oil © 


not being mixed with the water, but 


floating 


with INFLAMMABLE SUBSTANCES. 


- Hoating on its furface. It is generally, 
when thus found, of a brownifh colour, 
and thick confiftence, when it is called 
petroleum, though fometimes it appears 
clear and colourlefs, when it is termed 
naptha. Thofe wells are of this kind that 
take fire on application of a burning body 
to their furface. 


Thefe waters poffefs the fame qualities 
with the above-mentioned, except that here 


the foffil oil is more intimately united with 


the water by mediation of an alkali. It is 
difcovered by addition of acids which im- 
mediately feparate the oil, and leave the 
water clear. 


This is difcoverable by the tafte and 
fmell of the waters that contain it; by 
examination of the precipitate it lets fall 
on ftanding, which fometimes, as at Aix 
la Chapelle, lines the pipes that convey it. 
This, if fulphur, may be eafily diftinguithed 
by its tafte, fmell, and inflammability, by 
the waters ftriking a black colour with fo- 
lution of facch. faturni in water, and folu- 
tions of lead in the nitrous acid; by their 
fudden tarnifhing of filver; by the fcetid 
{mell, refembling a rotten egg, or fcower- 


3 ing 
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Parti. 


Onl united 
with wa- 
ter in form 
of foap. 


Sulphur 
per fe. 
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Sulphuris 
with an 
alkali. 
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ing of a foul gun. barrel, on addition of 
alkalies; by the tafte attending this addi- 
tion; all which circumftances point out: 
this fubftance very clearly. 


Ihe taite aid (nell of toca arateemeee 
fo remarkable, as fcarce to leave any 
room to doubt the impregnation, when they. 
are prefent. They refemble, as was faid’ 
before, a rotten egg, or {cowering of a gun 
barrel; in the latter of thefe, this fubftance 
is always generated on the inflammation of 
the gunpowder, the acid of the nitre being 
diflipated, and. the vitriolic acid of the 
fulphur, joined to the phlogifton acquired 
from the charcoal uniting with its alkaline 
bafis, and forming this (ubreines: 


Waters impregnated thus, ftrike a black 
colour with folution of lead in the nitrous 
acid, and with a folution of Sacch. Saturn. 
in water from whence the fympathetic ink 
is derived. They tarnith filver fuddenly 
and deeply; become milky, and emit a 
ftrong fcetor on addition of acids; by which — 
they differ from the laft mentioned, as the 
fulphur being there in a diffufed ftate, is 
not affected by acids. The former, too, is 
not diftinguifhed by the tafte and odour 

above 
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above mentioned, _ which is peculiar to psayvit, 


this. 


It differs likewife that this, though in 
part decompofed by expofure to the air, 
and, as Dr. Cullen thinks, by folution in 
water, yet retains its~qualities in a great 
degree, when kept from the air a confider- 
able time; .whereas, the other foon fuffers 
a precipitation of all its contents of this 


kind. 


This, though nearly allied to the former, 
exhibits very different appearances, on ex- 
periment. A weak folution, fuch as we ge- 
nerally fee in Mineral Waters, is not affected 
by acids; and though the {trong {olution be 
difagreeable to the tafte, the dilute one is 
not unpalatable, having nothing of that 
peculiar fmell and tafte refembling a putrid 
egg, or {cowering of a gun, which fo emi- 
nently diftinguifhes the other. It is de- 
compoted by expofure to the air, and folu- 
lution in water, as the hepar. fulph. with 
alkali is, and on ftanding, even fhut from 
the air, fuffers a precipitation. It ftrikes 
no black colour with folution of lead in 
the nitrous acid, or of facch. faturni in 
water, and fcarce even precipitates them 

jhe oh Or 


Hepar 
Sulphuris 


with 


Quick- 


lime, 
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Partit, of the folution of filver. It is precipitated 
by all the alkalies both fixed and volatile, 
which the former is not. It has no effect 
in tarnifhing filver. 


ra, Ge ss AR «iting acheae «| 2” 


METALLIC IMPREGNATIONS. 


Copper: Veen of this fort are fometimes. 
| obvious to the tafte, which is, indeed, 
able to difcover a very flight impregnation 

of this kind. ‘Thus we fee waters that 

have ftood in copper or brafs veflels gain 
what is called a brafly tafte, though the 
quantity diffolved can fcarce be meafured. 

The moft certain teft of the prefence of 

this metal, is the addition of the cauftic 
volatile alkali, as fp. fal. amm. cum calce 

viva. This, if the {malleft particle of cop- 

per be diffolved, caufes the whole of the 

fluid to affume a beautiful blue colour. 

Tron alfo precipitates this metal. On ad- 
dition, therefore, of a plate of iron to any 
waters containing copper in folution, it will 
foon 


: 


; 
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foon be covered with a cruft of this metal ; 
and if it be laid in the current of the 
{pring, will in time be entirely changed 
into it. This has given room for fome, 
who did not underftand the nature of pre- 
cipitation, to imagine that the iron was 
really tranfmuted into copper ; whereas no 
more happens than the fimple precipitation 
of the copper, occafioned by the vitriolic 
acids that held it, diffolved, having a greater 
_ affinity with iron than copper. A propor- 
tionable quantity of iron is, therefore, dif- 
folved in place of the copper precipitated, 
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which always happens on the furface of | 


the precipitant, fo that in time the whole 
is diflolved, and a portion of copper fub- 
ftituted in its place. It is obfervable of 
metals, that they always precipitate each 
other in their metallic form. If waters 
contain copper in any confiderable quan- 


tity, it may be difcovered by cryftallization. - 


Chalybeate Waters are generally difcove- 
table to the tafte by their peculiar aftrin- 
gency. Where the quantity diflolved is 
very fmall, this is not perceptible. Springs 
of this kind are eafily diftinguifhed by the 
ochrous fediment which is conftantly pre- 

cipitating 


Tron.- 
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PartU, cipitating from them, and which gives a 
yellow colour to all the fubftances expofed — 
to their current. The principal and beft — 
known teft of them is the black colour 
they ftrike with the vegetable aftringents, 
and a purple one when an alkaline. falt or 
lime water is added to the aftringents Dr. 
Percival has afferted, that the ferruginous — 
waters» will not ftrike a black or purple 
with many of the vegetable aftringents, © 
without the addition of lime water, and 
has, indeed, brought feveral experiments 
in proof of what he has alledged. The 
addition, however, of thefe fubftances, 
makes this experiment tolerably fatisfactory, ; 
and enables us to difcover a very minute 
portion of 1 iron in the water. 


Some of fie mineral aftringents, as 
alum, likewife precipitate this metal in — 
form of a reddith yellow ochrous fediment, 
which, on addition of an inhammable body, - 
and a fmall degree of heat, may, like the 
foregoing precipitation, be again reduced 
into iron. Zinc is the only metallic fub- 
flance that is known to precipitate iron, 
which it does in form of a brownith pow- 
der. ‘The fame is faid of nickel by fome, 
, but: 
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but this is not proved. It is obfervable, 
that all the folutions of iron by native fub- 
tances, as by acids, the two kinds of hepar 
falphuris and fixed air, {trike a black colour 
with vegetable aftringents. Care muft be 
aken to make thefe experiments with the 
waters when freth from the fpring, as on 
tanding, they lofe thefe qualities. 


So much for chalybeates in general. As 
0 the diftinguifhing the varieties of thefe, 
hofe formed by green vitriol are difcove- 
able by their retaining their power of 
triking black with aftringents a confide- 
able time, by their effervefcing with mild 
alcareous earths, and at the fame time 
etting fall a brown precipitation, and when 
argely impregnated, by their exhibiting 
tyftals of green vitriol on evaporation. 
The liquor, likewife, when nearly evapo- 
ated, gives a red tinge to the vegetable 
ues. 


Thofe formed with the volatile vitriolic 
cid, are diftinguifhed from the former by 
he quick precipitation of the iron from 
hem, and from thofe formed by fixible 

ail, 
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Part IL.- 


With he- 
par fulph, 
with an 


alkali. 


With he- 
par ful- 

— phuris” 
with 
quick- 
lime, 


With fix- 


Wie alr. 


METALLIC IMPREGNATIONS 


air, by the effervefcence* obfervable on 
addition of calcareous earth, or magnefia, 
ina mild ftate, which does not happen in 
chalybeates of the latter kind. | 


For the diftinétion of hep. fulphur. with 
an alkali, véde chap. on inflammable fab- 
ftances, Book II. Chalybeates formed by 
thefe means give no ochrous precipita- 
tion on addition of an alkaline falt. 


Chalybeates of this kind are diftinguith- 


ed from the foregoing, by their giving an 


ochrous precipitation, with cauftic alkaline 
falts, but none with lime-water. For the 
method of difcovering this kind of hep 
fulph. vide chap. on Inflammables. 


Thefe chalybeates are diftinguifhed by 
their quickly lofing their qualities wher 


expofed to the air, by their thewing nc 


effervefcence with mild alkaline falts, and 
by the other marks which indicate the 
prefence of fixible air, for which wide chap. 
V. of this Part, on the means of difcover- 
ing Aérial Impregnations, — 


* In this cafe a precipitation happens, but ihe iron is 
fometimes re-d'ffolved by the fixible air, fet loofe from the 
earth by the acid. 


This 
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This fubftance has hitherto been fo little Parr It. 
ufpected to be prefent in Mineral Waters, Zinc” 
hat we have had very few experiments 
made on the appearances it aflumes on ad- 
jition of other bodies. It is always 
ound in Mineral Waters diffolved by the 
vitriolic acid in form of white vitriol. It 
may be difcovered on cryftallization by its 
afte, which is naufeous, f{weetifh, and 
typtic, and by the form and colour of its 
sryftals, which are pyramidal, parallelo- 
pipeds, and fometimes tranfparent, though 
penerally of a dufky yellowith hue, from 
the ochre of iron they contain in the 
tate we find them. Moreover, if any of 
the fufpected cryftals be mixed with 
equal weight of calcareous earth, and 
double their weight of charcoal duft, made 
into a pafte with oil, put between: two 
plates of copper, and then placed in a mo- 
derately hot furnace for a {hort time, the 
zinc will difcover itfelf, by changing that 
part of the copper* into brafs, which comes 
into contact with it. 
communicated to copper by a imall quantity of arfenic. 
They differ in this, that arfenic renders the copper extremely 
brittle, which zinc does not.—This is only meant as a caue 


tion, and not to infinuate that arfenic was ever known to be 


found in any Mineral Waters. 
| CIpArs 


Parr Il. 


Calcare- 


ous Earth, 
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CHT AYP FY. 
EARTHY IMPREGNATIONS. 


SIMPLE, 
CALCAREOUS EARTHS. 


HE calcareous earth is the only oné 

we find in its fimple ftate united 
with water in quantity fufficient to bring 
it under the foregoing definition of Mi- 
neral Waters. If this be diffolved by 
being deprived of its air, all fubftances 
that fupply that fubftance will precipitate 
the earth in large quantity. Waters of 
this kind muft then be precipitated by 
all the means that lime water is precipi- 
tated, vzz. by the air arifing from effer- 


-vefcent mixtures that generated in fer- 


mentation, and that emitted from the 
lungs of animals in breathing. If Mr. 
Cavendith’s theory of the folution of cal- 
careous earth, by being united with an 
over proportion of fixible air, be juft, then 


the earth will be precipitated by all fub- 


f{tances that attract the {uperabundant 


quantity, which, according to that theory, 
; ge does 
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does not appear ftronely attached to the ParriL 
earth, although the fame earth attracts 
fixible air to a certain proportion, the moft 
powerfully of any body we are acquainted 
with. ~The addition, therefore, of lime 
water, or the cauftic alkali, will precipi- 
tate the calcareous earth from the water. 
If the former be ufed, it will be neceflary 
to compute the quantity of earth contained 
in the portion of lime water which is 
added, and to fubftract that from the refi- 
duum, fince the earth contained in the 
lime water would be precipitated alfo. If 
the cauftic alkali be ufed, it might be ap- 
prehended that part of the refiduum might 
be produced by the decompofition of fele- 
nites, which moft waters contain, and this 
is true in fome degree, efpecially if the 
alkali be not perfectly cauftic, which is 
very difficult to procure. But I find that 
the precipitation, on addition of foap lees 
to the felenitic waters, is very fmall in 
comparifon with that let fall when lixivium 
tartari is ufed, which difference is owing, 
probably, to the calcareous earth, in the 
firft cafe remaining in its cauftic f{tate, and 
of confequence retaining its folubility in 
water; and in the latter, becoming mild 
and 


\ 
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Parry, and infoluble in water, and of courfe pre- 


cipitating by having attracted the fixible 
air, let loofe from the alkali on its union 
with the vitriolic acid, which laft is one of 
the component parts of felenites. But I 
fhould think thefe precipitations. might be 
diftinguifhed by obferving if the precipita- 
tion on addition of the cauftic alkali was 
not larger when the water was freth, than 
after it had ftood fome time, as the fuper- 
abundant quantity of fixible air is obferved 


to feparate from the earth on ftanding. 


If then there be a large precipitation of 
calcareous earth by cauftic alkali when the 
water is frefh taken up, and fcarce any 
after it has ftood fome time, I fhould think 
jt a general argument to prove, that it 
contained calcareous earth in the manner 
fuppofed by Mr. Cavendifh. If the water. 
contain calcareous earth in form of quick 
lime, fuch waters will unite eafily with 
foap, but whether that would be fo in the 
Jatter inftance, I have fome doubt, as fixt 
air has the power of feparating the oil 
from the alkali, and, it is probable, that 
in confequence of this quality, that fome 
waters refufe to unite with foap at their 
firft rife, which, after ftanding fome time 

“pea : 
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gpofed to the air, do it very eafily, Paarl. 


‘his change may, with great probability, 


e attributed to the efcane of the fixible 


if. 
lOMPOUND EartTuy IMPREGNATIONS. 


This, as before obferved, is a very fre- 
went impregnation. It is difcovered by 
ne refufal of thefe waters to unite with 


yap, and by their throwing down a large. 


atthy precipitate’ on addition of a mild 
Ikaline falt. On evaporation, likewife, it 

» diftinguithable by the form in which it 
pyitallizes, being in thin Jaminz, which 
Bim a pellicle on the furface of tl 
y the ae of the faits and water contain- 


‘ond 
2A FP CHIT M ss 
Sue as quoi % 


ee them after a pellicte is formed, which 
‘lightly faline and auftere. We thould 


Owever be cautious: not to miftake. the 
yaters impregnated thus, for thofe con- 
aining calcareous earths in fubftance, .as 
hey leave nearly the fame refiduum on 
oiling ; by the decompofition of the Sele- 


ites they may be diftinguifhed, in that 


oth the latter foon depofit their earth, on 
tanding expofed to the air fome time, which 
snot the cafe with thefe waters. 


Selenites. 
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Spurious 
Glauber’s 
Salt. 


Alum, 


_ This is not liable to be confounded with — 
any other fubftance, except the true Glau= 


ber’s falt. The method of diftinguifhing 


them is given above in the account of that 
fubftance. 


Waters, containing alum, difcover them- 
felves, on evaporation, by their auftere 


_aftringency. They change vegetable blues 


to red, and coagulate milk. 


The tafte of Paes though rather 


auftere, 1s very diftinguifhable from alum, 
by its inferiority in ftrength, as the former 


is very {paringly foluble in water. We 
have, however, a more certain method of 
difcovering the prefence of alum, which 
is, to evaporate the water until it becomes 
perceptibly faline, when, if we add a few 
drops of lix. tart. or any other fixed alkaline 
falt, the alum will be precipitated, not as 
other earths are, (in a powdery form,) but 
in flocculi, If but a fmall quantity of 
alkali is ufed, thefe will be re- -diflolved, 
which arifes from the nature of alum, 
which is the only falt we know that has 
@ fuper-abundant portion of acid adhering 
to it, which re-diffolves the earth of alum, 
precipitated by the alkali. If too much 
alkali 


et Pe eee | 
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alkali is ufed, the faperabundant acid will Patt ®. 
be faturated, and the earth not diffolved. 
Dr. Lewis recommends to us to examine 
‘with vitriclic acid the precipitates of waters 
thrown down by addition of alkali. This, 
if the water contained alum, will unite 
with the earth thus precipitated into a 
highly aftringent falt; if it contained mag- 
nefia, into a faline bitter one; and if a 
calcareous earth, into one flightly”faline 
and aftringent, and fcarcely foluble in water. 
The cryftals of alum are hexangular, and 
of a middle folubility, between felenites 
and the true or {purious Glauber’s falt. 


GeHl AePy Vi 
AERIAL IMPREGNATIONS: 
TT HE prefence of air in water has been Common 
* obferved before to be proved by the hi 
experiment of the exhaufted receiver, which 
probably feparates all fubftances of this 
kind from water. This is diftinguifhed 
from the other two kinds by this, that 
although it feparates. from the water on 
exhaufting, the air does not {pontaneoufly 
_ fly off, nor does it precipitate the lime from 
lime-water when they are mixed together. 
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alr, 


Inflam- 
mable air. 


AERIAL IMPREGNATIONS. 


- This is difcoverable by the {parkling ap+ 


pearance, pungent tafte and {mell, and in 
toxicating effects: of the waters that contain 
it. They likewife: precipitate lime from 
lime-water on admixture with the latter, 
and corrode, and even diffolve iron when 
frefh taken up, though they lofe both thefe 
qualities on {tanding fome time expofed to 
the air.. The air likewife conveyed from 
thefe waters by a bended tube on the fur- 


face of a quantity of lime water will preci~ 


pitate the lime from it. 


This feparates more eafily from the water 


than either of the two foregoing being of ~ 


“much lefs {pecific gravity *. It imparts a 


fimilar pungency, but I cannot difcover if — 


it communicates any effects of the inebriat- 
ing, kind fimilar to thofe poflefied by hxible 
air. 


Waters of this kind differ pies thofe . 


which contain fixible air, in that they nei- 


ther diffolve iron, nor precipitate lime from ; 
lime-water, nor is the latter of thefe effects - 


produced by their vapour. 


* Fixible air is heavier thanm:common air, inflammable air 


is lighter. 


PART! 


BAu. Radoia ee 


Come, now to the application of the Parr 
.two-foregoing Parts, to the inveftiga- 
on, of the nature and qualities of the Bath 
Waters, . and the circumftances in which 
the different. {prings vary from’ each-other. 
But before I enter upon the Chemical Ex- 
periments neceffary on this occafion, it will 
be proper to premife a few words con 
cerning their fenfible qualities, 
6” 


EXTERNAL APPEARANCE... 


Three clear glafs bottles, each of a quart 
contents, were filled feverally with the wa- 
ter ofthe. King’s Bath *,. the Hot -Bath, 
and the Crofs Bath, then.immediately clofed 

4 “xp and fet.to ftand... They all, when firft 
filled, appeared at firft. ight colourlefs and 


* When the Bath Waters are mentioned in the enfuing 
Experiments without any addition, they are to be underftood 
of them as brought frefh from the pump, in bottles carefully 
corked, to a {mall diftance, where the Experiments were 
made. When thefe were made with the water which had 
itood fome time, or at the {pring head; it is fo expreffed. 


OP pe). Ge pellucid, 
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Part Ill. pellucid. But on a more accurate im{pec= 
~ tion, I could perceive many minute white 
molecule floating in each of them, nor 

could I difcover, on the clofeft examination, — 
which of the {prings had this appearance 
in the greateft degree. They all fparkled 
in the bottle, during the filling of-it, in the - 
fame manner that the Spa Water does; and 
I imagined, that this circumftance feemed 
‘to occur more ftrongly in the water of the 
King’s and Hot Bath, than in that of the 
Crofs Bath. After ftanding twenty-four 
hours they had all acquired fome flight | 
degree of a wheyifh tinge, {carce perceiv- 

_ able unlefs by. comparing theny with fome 
of the water of the fame Baths frefh drawn, 
and I thought that this feemed rather 
more perceivable in the bottle filled with 
the water of the King’s Bath, “than either 
of the other two. ‘They all had depofited 
a very flight ‘ochrous fediment, only jot 
perceivable in the water of the Hot and — 
Crofs. Baths, but more difcoverablé in that 
of the King's Bath; though even in this 
the. quantity precipitated was extremely » 
fmall. This fediment is collected round — 
the edges of all the Baths, but moft re-_ 
markably in the King’s Bath, 


0: 
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_. On fuffering them to ftand twenty-four pagr im. 
hours longer unftopped, the wheyith tinge 

became more confpicuous, but no preci- 
pitation was depofited, except the flight 
ochrous one before-mentioned. 


2° 0. .U RR: 


None of the waters have any particular 
fmell that I could difcover, either in the 
waters themfelves, or in the vapour arifing 
from them. Some little degree of pun- 
gency, without any diftinguifhing pecu- 
larity, I-have fometimes perceived, refem- 
bling that arifing from effervefcent mixtures, 
or fermenting liquors. I have perceived 
this, in fome degree, in each of the Baths, 
but I think it is more difcernible in the 
Hot Bath and King’s Bath, than in the 
Crofs Bath. 


A $1 Be 


Thefe waters are all flightly faline, ac- 
companied with an agreeable pungency, 
added to a light chalybeate tafte. To me 
the King’s Bath feems to poffefs the two 
laft of thefe qualities in the greateft degree, 
though I have met with feveral, who 
thought them more prevalent in the Hot 


Q 4 Bath 
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Parr il. ‘Bath watér. | Beyond all doubt, however, 
‘the chalybeate. impregnation is ‘moft \per=_ 
-ceivable in the King’s Bath Water; and I 
sbelieve :moft people aghinks| thatthe water 
of the Crofs Bath poffefles the leaft-pun- 
gency. On cooling, the chalybeate tafte 
and the pungency go off entirely, (though 
I think the Hot Bath retains both of. thefe 
qualities the longeft,), when. the water be-. 
comes much lefs agreeable, the. faline tafte 
becomes more manifeft, and feems accom- 
panied. with another, different from, the 
tafte, of any falines body I am) acquainted 
with, though on long ftanding this pecull- 
arity of favous goes. off alfo. oDhis particu> 
larity of tafte appeats.towme -moft: remark- 
able, in the. Kitg’s:Bath, though) others 
think itmore perceivable in the Hot Bath. 


a BMP EOR AC othe mens 


The heat of each of thefe waters is 
varioafly 4 laid down, According tothe beft 
experiments I could. make,.the ieee) of the 
King's Bath Water, and. that of. the other 
Baths, ‘as commonly.drank, is as.follows 2. 

j King’ ¢ Bath Tr6°) lo Dighy 

Tot! Bath 1761: coe 
Gebisobathioc oeqer : . 
3 IT once 
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»* Lonce found the thermometer raifed by Parr Il. 
~the King’s Bath, after pumping, to 118 
_degrees; but’ I imagine that this: rarely 
happens, fo.that: I fuppofe the general heat 
~at which they are taken fcarce exceeds 116 
degrees. : 


“Contents: of the Batu Waters on 


€% “ 


Evaporation. 


a ae of the King’s Bath Water 
were evaporated to:about \a quart. Be- 
fore this, a confiderable quantity of a whit- 


_ ifh powdery fubftance, in part cryftallized,. 


was depofited round the edges of-the-veffel 
_adjoining to, the fluid, and. feveral pellicles 
- were formed, which fucceffively .. precipi- 
-tated in alaminated form... The remainder 


. of the liquor had a tafte sual gauy faline, 


but not fo ftrongly as might have been 
| expected, as it. was proved to. be at leaft..a 
-faturated folution from the cryftallization 


__ of the faline matter. On evaporation todry- 


-nefs, witha very gentle heat, there remained 
‘feven drachms, and half a {cruple of a fub- 
{tance of a dutky brownith colour, with a 


yellowith tinge, adhering {trongly to the 


bottom of the veffel. The fame circum- 


{tances happened in the evaporation of the 
water 
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Parrlll, water of the Hot and Crofs Baths as of the - 
King’s Bath, fave that the refiduum of fix — 
- gallons of the Hot Bath Water weighed 
feven drachms, two fcruples, and eleven 
grains; and that .of the Crofs Bath, one — 
ounce, one fcruple, and fifteen grains. 
The refidua of the Hot and Crofs Baths 
were of a light brown, and not by feveral 
fhades fo dark as the refiduum of the 
» King’s Bath; and I think that, of the two, — 
the colour of the refiduum of the Hot 
Bath was moft inclining to a white. 


EXAMINATION of the feveral Resipua.. 


Nohe of the refidua had the leaft per- 
ceptible odour, but to the tafte were all 
evidently faline ; which of them were moft 
fo, I was not able to difcern with any 

certainty; but that of the Crofs Bath 
was evidently lefs fo than either of the 
others. On examination’ of the feveral 
refidua with the microfcope, the greateft 
part of them appeared in a powdery form, — 
refembling an earthy fubftance, and the 
mainder made up of cubical and fmall> 
hexagonal prifmatic cryftals, fome of them 
terminating in a pyramid, and others trun- 
cated. ; : 
| CHEMICAL — 
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CuemicaLt Anatysis of the Rr- 
: SIDUUM. 


ExreperRImMenrwrT I, 


Four fcruples of the refiduum of the Parril. 
King’s Bath Water were wafhed in re- 
peated portions of warm diftilled water, 
until the refiduum had loft all its faline 
tafte. Each of thefe portions, in all about 
two thirds of a pint, were put together in 

a china bafon, and evaporated flowly over 
alamp. When the water was nearly dif- 
fipated, it was taken from the fire, and fet 
to ftand in a warm place until the re 
mainder of the moifture was evaporated ; 
there then remained one fcruple and eleven 

rains of a white fubftance, entirely cry 
talized, and of a faline tafte, refembling’ 
common falt, and wholly foluble in water, 
‘and which, when examined by the micro- 
ieope, appeared to be sa tag compofed 
ef. cubical cryftals. 


ExPERIMENT. II. 


The above Experiment was repeated 
with the refiduum of the Hot and Crofs 
Bath Waters, but no perceivable difference 
was obferved, except in the quantity of 
 faline 
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Vitriolic 
acid tothe 
faline iub- 
{tance 
gained 
from the 
refiduum. 


Solution 
of filver. 


“‘f{tance gained from the refiduum of 1 the 
Hot and Crofs Bath wee with exaclae 
the fame eve tes , # 


EXPERIM ENT Sof BATH. WAFERS. 
faline fubitance BEY, which, was _pne 
af the Hot Boh ae a and Nein 


grains only from a like quantity of that 
of the Crofs- Bath. ahs: tafte and+ ap- 


pearance of the faline, Apt gained was 


ARPA: the fame in all. Rage ee 


‘Experi 2 NT TE 


vieb aston grains of each. of thefe Gale 


wwere. added three drops of the vitriolic 


acid: Immediately the {mell of the {pine 
of falt became perceivable. | | 


~ & 


Pe 


oe Nn ere 


BP ER MIRON ay Iv. 
To three. ounces of diftilled oy ees was 


added two rope; of folation of filvet in 
.the nitrous:acid, which produced no, change 
of. colour.’ To’ this was added oney grain 
of the cubical falt gained ‘as above. from 
the refidaum of the King’s Bath Water, 
whenit all aflumed a milky appearance.) 


ee 
%) 


ExPERIMEN Ty ¥. 
The fame was tried with the faline fub- 


E x= 
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Ey, two xy limigeah = diftilled water was 
added fix, grains of the faline fub{tance 
procured i in Experiment I. from the refi- 
‘duum of the. King’s Bath Water. Into 
this folution was put a a of paper rubbed 
Overt with the flowers of freth ‘violets; no 
perceptible change of colour could: be dif- 
covered. 


aad A wo 2 . 
| Pent BRT MR ON. Tee “Vill. 


Pa . 
2 The fame Experiment was tried with 
the faline fubftance extracted from the 
refiduum of the Hot and Crofs Bath Wa- 
ee with the fame evént. 


et Se ees VIil, 


To ne drachm of the grofs refiduum 
of the King’s Bath Water was added three 
ounces of diftiiled water. To this I added 
twenty drops of {pirit of nitre; a confider- 
able effervefcence enfued, and * a part of 
the refiduum was diffolved, which was not 


"* The nitrous acid was ufed here preferable to the 
Vitriolic, becaufe the refiduum which remained undiffolved 
was probably Selenites, which is not affected by t the nitrous 
acid ; but on addition of a fuperabundant quantity of vitriolic 


“Fr in 
i. 


atid diflolves cafily im water; although fo dificult of folution’ . 
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Vegetable | 
blues; 


Spirit of 
nitre to 
the grofs 
reliduumts, 
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Partill. affected by water alone. But nearly one 
third part remained, which could not be 
rendered foluble by thefe means, although 
I added forty drops of the nitrous acid! : 


ExPERIMENT IX. 


To one drachm of the grofs tefiduum 
of the Hot Bath Water was added twenty 
drops of {pirit of nitre, as in the foregoing 
Experiment. An_ effervefcence enfued, 
but not fo great as in the Jaft Experiment, 
and a part of the refiduum was diffolved 
on addition of the acid, but {till could not 
be rendered entirely foluble, even by ad- 
dition of forty drops more; nearly the 
fame proportion remaining infoluble as in 
the refiduum of the King’s Bath Water. 


ExPERIMENT & 


The above Experiment was tried with 
the refiduum of the Crofs Bath Waters, 
In this cafe the effervefcence was remarks 


| 
| 
| 


in the ftate we generally fee it. This may, perhaps, account 
for its being contained more largely in fome fprings than its” 
| folubility in water would account for by any other means. 
and is, in my opinion, a prefumptive evidence, that the 
vitriolic acid is prefent in its feparate ftate in fome Mineral 
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ably Jefs than in the other two inftances, Parr Hh 
and a much larger portion of the refiduum 
remained infoluble. 


EXPERIMENT Xz. 


Thirty grains of each of the refidua of 
the feveral Baths were laid on a red hot 
poker; a flight decrepitation enfued in 
each, but no flame or detonation was ob- 
ferved in any, although I added to each a 
few grains of charcoal, nor was any per- 
ceptible odour emitted. The colour of 
each of the refidua was only rendered ra-~ 

_ ther darker. 


ExPERIMENT XII. 


_ Two drachms of each of the refidua Lixiviam, 
| were feverally added to fix ounces of wa- the erof 
_ ter, and ftirred up, and then fuffered to reliduums. 
| ftand about an hour. ‘To each of thefe 

| was added twenty drops of lixivium tartari, 

| a cloudy appearance, of a milky. colour, 

| was formed in conta@t with the refiduum 

| in all of them, but very little appeared in 

| any through the body of the liquor. 


_ N. B.I repeated this Experiment, and 
| filtred the liquors, after having let them 
( an | ftand 
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Parr Il. ftand fome time on the refidua. Lixiviumr 


Lixivium 
fapon. to 
the Bath 
Waters, 


tartari then made {carce 15 precipitation 
in any of them. 


ExPERIMEN ZT, XHI. 


Having obferved a. yellow aay fub- 


ftance that concretes round the edges and, 


fides of all the Baths, but moft remarkably . 


in the King’s Bath, I procured fome from 


the latter, and made it up into a pafle with i 
a little oil, and put it into a crucible placed — 


in a hot fire, and on keeping it there .a 
few minutes, poured 1 it out, and, when cool, 
found feveral of its particles ftrongly at- 
tracted by the magnet. 


N. B. I repeated this Experiment with 


fome of the fame kind: of fubftance, pro- — 
cured from the Hot and Crofs Baths, with . 


the fame event. 
ANALYSIS of fhe WATERS. 


Ex PP EiR*1 iM Ee Neer Oo KEV 


To cight ounces of the Water.of the 
King’s Hot and Crofs Baths, were added ~ 
twenty dtops of foap ley. This caufed a 
very. confiderable’ milkinefs- through the as 


body of -the- flnid, in each of them. 


Ex-@ 
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ExPERIMENT XV. 

To eight ounces of the Water of the 
feveral Baths, that had ftood corked about 
half an hour, was added a like quantity 
of foap ley. A flight milky colour was 
produced in all of them, which was moft 


perceivable in the Waters of the Hot and- 


King’s Baths, but lefs than in the pres 
ceding Experiments, and when tried after 
the Waters having ftood twenty-four hours 
_ was {carce perceptible. 


ExPpERIMENT XVI, 


To eight ounces of the Water of the 


feveral Baths was added twenty drops of 


lixivium tartari. This caufed in all a 


copious and fudden precipitation of a flaky 


appearance, much more confiderable than 
in Experiment XIV. They all fhewed a 
| reddifh tinge in the precipitation, but that 
| was moft obfervable in the King’s and Hot 
_ Bath Water. 


ExPERIMENT XVII. 
To eight ounces of the feveral waters 


was added fixty ae of fpirit of fal 
| ammo- 


24% 


ag, 
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ammoniac, with quick-lime. A flight 
milky cloudinefs appeared in acs Eouae 
{carce perceptible. 


ExPERIMENT XVIII. 


To eight ounces of the feveral waters’ 
were added fixty drops of common fpirit 
of falammoniac. This caufed a degree 
of cloud and precipitation, confiderably 
greater than in Experiment XVII. but not 
fo great. as when lixiv. tart. was ufed. i 


Ex PER IM ENT KIX 


To eight ounces of the water of the — 
King’s hot and Crofs Baths, frefh pumped, — 
was added two ounces of lime water; a2 | 
fudden flaky precipitation, of a blueifh | 
white tinge, happened in,all, but was | 
moft copious in the water of the King’s, | 
and leaft fo in that of the Crofs Bath; the | 
precipitated matter in all of them remained — 
at the bottom, in form of fnow, and not | 
in a white powder, as in the Experiment | 
with lixivium tartari. I repeated this | 
Experiment with the fame waters, which | 
had ftood loofely corked about half an | 


hour, when the. precipitation was. much | 


ne Vets ths in the foregoing inftance, ‘but ftill 


greatelt . 
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greateft in the King’s Bath water, and next ParrIll: 


to that, in the Hot Bath water, and leaft 
of all, in that of the Crofs Bath. 


ExPrkiM Ent XX: 
To eight ounces of the King’s Hot and 
Crofs Bath waters, that had ftood in bottles 
uncorked twenty-four hours, I added to 


each two ounces of lime-water : 3; no change 
of appearance or precipitation took place. 


N.B. No effervefcence was obferved, 
on addition of any of the above-mentioned 
fubftances to the Bath Waters. Probably 
what gave rife to the common opinion of 
their effervefcing with alkalies was, that 
this Experiment was tried with thofe falts 
in their folid form, and the air bubbles 
| formed in the folution; were miftaken for 
| an effervefcence. 


bsa-P bm RoI ME Nobse XX. 


| To each of the waters of the Baths, pre- 

| cipitated as in Experiments XIV. XV. 
XVI. XVII. XVIII: and XIX. was added 
_ five drops of {pirit of nitre, which reftored 
| them all to their tranfparency. 


R 2 E x- 
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ExPERIMENT XXII. 


To eight ounces of the King’s Hot and 
Crofs Bath waters, were added twenty 
drops of fpirit of vitriol, without the leaft 
precipitation, or ieee change in any of 
them. 

N. B. This Experiment was repeated 
with the nitrous, muriatic, and vegetable 
acids, without producing any alteration in 
the water of any of the {prings. — 3 


ExPERIMENT -XXIM. 


To four ounces of the King’s Hot and 
Crofs Bath waters, was added fix drops of 
folution of filver in the nitrous acid. A 
confiderable cloudy precipitation, with fome 
degree of a pink tinge, immediately took 
place in each, but the change of colour 
was-rather more remarkable in the water 
of the Hot and Crofs Baths, than i in that 
of the King’s Bath. 


ExPERIMENT XXIV. 


To four ounces of the waters of the King’s 
Hot-and-Crofs Baths, were added fix drops © 
of folution of lead in the nitrous acid. A 
white cloudinefs eect took place, | 


with © | 
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ott a Fubie pink tinge, which laft was like- Pier Tt 
wife rather more remarkable in the water 

of the Hot and Crofs Baths, than in the 
King’s. 

| EXPERIMENT XXYV, 


To four ounces of each of the waters Solution 
was added fix drops of the folution of Cee 
mercury in the nitrous acid. A cloudinefs 
immediately took place in each, of a light 
yellowifh colour, but I could not difcover . 

in which it was moft obfervable. ; 


EXPERIMENT XAVI. 


To four ounces of the waters of the {e- Solution 
_veral fprings, I added ten drops of folution oF Corea 

of copper in the nitrous acid; this gave a 

light blue tinge to each of them, with a 

flight flaky precipitation. . 


N. B. The colour iin jasted to any of 

the waters in this Experiment, was not ot 
deeper than when the fame quantity of the 
folution was added to four ounces sae diftilled 

water. | 


ONG et as XXVITI. 


To eight ounces of the waters of the Solution 
{ of fugar 
_ above-mentioned fprings, were feverally of lead. 


R 3 added 
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added a tea-{poonful of {olution of facch, : 
faturni in water; a whitith cloudy pre- 


_ Cipitation appeared in each, but was ra- 


ther more copious in the Crofs Bath water, 


ExPERIMENT XXVIII. . 


To eight ounces of the water of the fe- 
veral Baths, were added to each twenty 
drops of a folution of corrofive fublimate in 
water. No change occurred in any for 
fome time, but on ftanding, I could per-. 
ceive a faint blueifh white cloud, and a 
flight film on the furface of the waters of 
the King’s and Hot Bath, and a flight de- 
gree of eal in the water of the Crofs 


Bath; a {mall yellowifh precipitation took 


place in the Hot Bath and King’s Bath, 
which was not obferved in the Crofs Bath 
Water. ' 


Fo kis dares cae XXIX, 


To eight ouncesof the feveral waters, 
I added thirty drops of tincture of galls, 
made with brandy. This occafioned in | 
all. of them a flight purple tinge, which 
was rather deeper in the water of the 


King’s Bath than in the Hot and Crofs | 


Bath Waters, which feemed nearly of a0 


fimilar tinge. 
it E x- 
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Mixer oe RE M-EN T “XMA. 


To a quart of diftilled water I added 
one drop of folution of green vitriol in wa- 
ter; I then put in twenty drops of tincture 
of galls, drop by drop; the purple colour 
produced was very faint at firft, but on 
_ ftanding, increafed ; and on adding a tea- 


| than in the laft Experiment. 
Hy 
| _ N.®. The purple tinge caufed by adding 


‘tincture of galls to the Bath Waters, was 
not increafed in the leaft by the addition of 
| Jime-water. 3 


[ alee XXXI. 


Several flips of paper rubbed with the 
| flowers of frefh violets were immerfed in 
| the waters of the feveral Baths ; the purple 
| tinge feemed rather heightened by the 
| water freth drawn, ‘but after ftanding, it 
| feemed to change them rather to a green- 


| to pester the pare more than fitter 
| of the others. 


fpoonful of lime-water, grew much deeper | 


R 4 VE x- 


247 


Parr IIE. 


Vegetable 
lues. 


243 ExPERIMENTS on BATH WATERS. 


Parr Ill, ExPERIMENT XXXII. 


Soap, Two ounces of the waters of the feveral — 
: Baths were each of them agitated with © 
hhalf a drachm of caftile foap; the feveral 
fluids appeared flaky and turbid, and on 
ftanding, a curdled oily fubftance floated 
on the top, and the water beneath became 
again clear. 


N.B. The King’s Bath Water feemed to 
make the moft entire feparation of the © 
oily parts. 


EXPERIMENT XXXII. 


Mik, > ST two ounces of milk, boiling frst, was 
added four ounces of the King’s Bath Wa- 
ter ; a light curd was foon formed, but not 
an entire feparation of the cheefy parts, as 
the whey retained fome degtee of a milky 
appearance. 


N. B. This Experiment was tried with 
the waters of the Hot and Crofs Baths, 
and in both of thefe fome precipitation of 
a curdled fubftance was obferved to take 
place; but the feparation was not ‘fo com- 
pleat as when the King’s Bath Water was 
ufed, The coagulation of the milk did 

! not 


\ 
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not take place when mixed with any Of Parr Ill. 
the Waters that had ftood open fome time, 
or been fuftered to cool. 


EXPERIMENT XXXIV. 


A pitcher with a narrow neck, of a gal- 
lon and a half contents, was filled with 
the King’s Bath Water from the pump, 
and a fyphon immediately inferted into the 

neck of it, communicating with a bottle 
containing eight ounces of lime water. No 
turbidnefs ippenced for fonie time, but a 
thin film was, after two hours ftanding, 
formed on the furface of the lime-water, 
| and on longer ftanding a flight cloudinefs 
was perceivable in the upper part near the 
| furface, though the communication with 
_ the outward air was entirely prevented. 


_N. B. This Experiment did not fucceed 
| except made with the water frefh drawn. 
_ I tried the above Experiment with the Hot 
| and Crofs Bath Waters, with fomething of 
the fame effect, though in a lefs degree. 


Ee PprRIMin a XXXV. 


| Inftead of the vapour arifing from the 
Bath Water, I conveyed that which arofe 
i from 
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Part lt. from mixing lixivium tartari with the ni- 
trous acid into a: bottle containing a like 
quantity of lime-water ; this caufed an im-" 
mediate cloudinefs in the lime-water, and — 
film on the furface, and in a fhort time a 
precipitation of all the lime in a flaky form. 


EXPERIMEN T  XXXVL 


A drachm of fteel filings was put into a 
bottle, and to it added fix ounces of the 
King’s Bath Water, and the whole fhaken — 
up. After ftahding a quarter of an hour, 
the water was poured off and filtred. On 
addition of twenty drops of tincture of — 
galls, it {truck a purple colour many fhades 
deeper than when the trial was made with ~ 
the fimple Bath Water, 


_I tried the Experiment with the waters 
of the other two Baths with the fame event, 
though in a lef degree, and I found like- 
wife that it fucceeded in fome degree with 
all the waters, even when grown cold. 


EXPERIMENT XXXVI. 


A piece of lean. mutton, which was — 
grown tender by keeping, was divided into — 
four parts, each weighing one drachm, and 

Pe rea -each - 
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each of thefe were put into four ounces of pags ut 
the waters of the Hot, King’s, and Crofs 
Baths, filled from the pump, and immedi- 
ately clofed up, and the fourth into an equal 
quantity of diftilled water, heated to a like 
degree, which was immediately clofed like- 
wife. After ftanding twelve hours, I took 
out the corks, and placed them in a room of 
the temperature of fifty-eight or fixty de- 
grees of heat. In three days, that in the 
diftilled water had acquired a degree of 
feetor, and emitted fome bubbles, but the 
other three were perfectly fweet. On the 
fourth, that in the diftilled water was very 
fetid, and that in the Crofs Bath Water 
began to fmell, and emit bubbles from it, 
On the fifth day, the piece of flefh in the 
diftilled water was grown extremely fcetid, 
and was become fo tender as to be fepa- 
tated into fmall bits by a flight force. 
That in the Crefs Bath Water had emitted 
many air-bubbles, and had an evident pu- 
trid foetor, yet the cohefion of its parts 
was not remarkably lefs then than when 
frefh. ‘The pieces in the Hot and King’s 
Bath Waters had fome air-bubbles adher- 
ing to them, and had fome, though a very 
{mall degree of foetor, I then removed 
3 x them 
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Partly, them all into feparate bottles, and wafhed 


three of them with the waters in which 
they had been at firft immerfed, by placing 
them under the pumps, and wathed the 
fourth with diftilled water of a like heat. 
The feetor in thofe pieces which had been 
immerfed in the Hot and King’s Bath 
Waters was foon removed, but no great 
alteration was perceived in that of the 
Crofs Bath, fave a fmall abatement of the 
foetor, owing to fome of the moft putrid 
particles being wafhed off; that in the 
diftilled water loft all its cohefion on ad- 
dition of the hot water, and fell to-pieces. 
The cohefion of thofe pieces which were 
immerfed in the Hot and King’s Bal 


~- Water was not remarkably altered. 


Experiment XXXVIIL 


I took a piece of lean mutton, weighing 
one ounce, which had acquired a flight de- 
eree of feetor, and divided it into three 
pieces of equal weight, put each into 
an open bottle, and placed one under the 
King’s, another under the Hot, and a third 
under the Crofs Bath pumps. After pump- 
ing on them about three minutes, they 
were removed, and the fector in thofe that 

were 
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were placed under the Hot and King’s part. 


Bath was entirely gone off, and that under 
the Crofs Bath nearly fo likewife. I tried 
the above Experiment with hot water, but 
the fcetor, though abated, was not entirely 
removed. 


EXPERIMENT XXXIX. < 


I took three pieces of lean mutton, that’ 
had acquired a confiderable putrid fcetor, 
and placed them under the pumps, as in 
the foregoing Experiment, but the putrid 
fmell could not be thereby correéted in 
quality, though lefs in degree, which lat 
was probably owing only to the wafhing off 
fome of the moft putrid particles. 


EXAMINATION of the Sanp found in the 
Ciftern of the Kinc’s- Baru. 


4 Near the middle of the King’s Bath, 
about four feet below the furface, is a 
large leaden refervoir, through which fome 
of the principal fprings flow, in their paf- 
fage upwards into the Bath, and into which 
the pipe which fupplies the pump is in- 
ferted. Once in three or four years (as I 
am informed) this is opened, in order to 


clear 
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Pantlll. clear it of a fandy fubftance, which the 
water brings up and depofits there, and 
which, if fuffered to accumulate, choaks 


up the.end of the pipe which fupphies the 
Pees 


This fand is moderately fine, of a light 
grey colour, intermixed with a number of 
black particles, which, when examined 
through a. microfcope, appeared not to be 
cryftalline fubftances, like great part of the 
remainder of the fand. 


It is not more ponderous than common 
fand of the fame finenefs. a 


The Hot and Crofs Baths have a refer- 
voir of nearly the fame conftruction, but 
carinot find that it is ever necefiary to open 
them on the fame account, or that any fub- 
ftance of this kind was ever found in them. 


Chemical ANALYstIs of the SAND found im 
the Ciftern of the Kinec’s BATH. 


Ee xo ER EeM BM. Tp oes 


A drachm of the vitriolic acid diluted 
with four times its quantity of water was 
added 
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added to half an ounce of the King’s pari. 
Bath fand; a fharp effervefcence enfued, 
and many air bubbles were formed. 


The like happened on addition of the 
nitrous, muriatic, and vegetable acids ; 
with the laft, however, in a very {mall 
degree. 


Broorr eR town TD < XL. 
This fand fprinkled on a red hot iron 


gives a blue flame, and emits a highly 
acid vapour, in {mell like that difcharged 
from burning fulphur. 


ExPERIMENT: XLII. 


About two drachms of the Bath fand 
were put into a crucible, with an equal 
weight of powdered charcoal. When the 
matter was thoroughly heated red hot, it 
was poured out, feveral particles of it 
were then vigoroufly attracted by the 
magnet. 

To the tafte the Bath fand is not in the 
Teaft faline, but imprefies, on being kept 
in the mouth fome time, a {trong chaly- 
beate tafte. 


E x- 
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ExperimMenvT XLIUQ. 


Two ounces of diftilled water were in- 
fufed on two drachms of Bath fand in a 
vial, which was kept in a moderate heat 
about an hour; the tafte of the liquor was 
then highly chalybeate, but not obvioufly — 
fulphureous. On addition of twelve drops 


of ‘tinGture of galls, little change was pro- 


duced, except a flight purple tinge. By 
dropping in, however, four drops of lixi- 
vium tartari, the whole turned to a deep 
purple, nearly approaching to black. | 


This Experiment fucceeded equaily well 
when the Bath Water was ufed either frefh_ 
from the fpring, or when grown cold. ~ 


ExPERIMENTS on the STONE found near 
the City of BATH. 


Among the hills furrounding this city 


are found divers quarries of ftone, of dif+ 


ferent forts, which are principally ufed in 
building. As this is found in vaft quan-_ 
tities round the city, it was thought proper. 
to examine fome of the kinds, as it was 
very probable that the hot fprings in their 
courfe might flow through feveral beds of 
this fubftance. oa 

It 
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It is of feveral kinds, varying confide- Paxr Il. 
tably in point of hardnefs, but the two 
moft remarkablé are that which is ufed 
for building the rough walls, and that 
which, is ufed for cafing buildings and - 
making ornaments. They are both very 
foft as ftones, but the former is much thé’ 
harder of the two, though ftill foft enough 
to be worked with a ftone axe. It is of a 
light brown colour, with a tinge more in- 
Rinse to. yellow. They both effervefce 
and diflolve in acids. The harder ftone 
contains about one fifth part foluble in» 
{pirit of nitre, and the fofter about one - 
third. They harden on expofure to the 
air, and when got at a proper feafon, viz. 
the. beginning of fummer, i in general ftand : 
the weather well, but when dug in the 
autumn, or winter months, are apt to 
erack by the froft, from their containing 
a great quantity of moifture when freth 
dug, which is frozen in the ftone before it. 
can exhale. | | 


-ExPERIMeENT XLIV. 
I powdered about an ounce of the foftett 
kind of Bath ftone, and infufed it in a pint 


of diftilled water, and then filtred it. It 
| | 5 con- 


258. ExpPERIMENTsS on BATH WATERS. 


PanrIl, contained a degree of wheyifh tinge, from 
which I could not free it even by repeated 
filtrations.. The filtred liquor had a tafte 
evidently refembling lime-water, in that 
rough {enfation with which it affects, the 
roof of the mouth, though deftitute of its 
empyreumatic flavour. ; 


EX )P E RI. MENT. XLV. 


An ounce of the fame ftone ufed in the 
foregoing Experiment, was powdered, and 
well rubbed in a mortar, with a drachm of 
flowers of fulphur. To this was gradually 
added, during the trituration, a pint of dif- 
tilled water heated to one hundred and 
twenty degrees; or a little more, , and then : 

- filtred. The filtred: liquor was perfectly . 
clear, but had a tafte evidently fulphureous ; - 
and when warmed again to the fame de- 
gree of heat, was judged, by feveral who 
tafted it, torefemble the Bath Waters very | 

“much, efpecially that of the Hot Bath, 


I repeated this Experiment with. the : 
harder kind of ftone, ufed for building : 
rough walls, and found the fame. effect, 
< PaSHaP in a lefs degree, | 


eee : 
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ExPeRIMENT. XLVI 


I took an ounce of the foft ftone pow- Part ill, 

dered, and triturated it in a mortar, with 

half an ounce of the King’s Bath fand, and 
gradually added, during ‘the trituration, a 

pint of diftilled water, heated to one hun- 

dred and twenty degrees, and then filtred it. | 

The tafte was evidently fulphureous, and . 
when heated to the fame degree, refem- 

bling the Bath Waters very much. 


APPLICAT 10 nN of . the foregoing Ex 
PERIMENTS. : 
I fhall now endeavour to apply thefe 


Experiments to the difcovery of the im- 
pregnation of the Waters. 


And here I fhall take another nat of 
the fubftances before mentioned, as poffible - 
impregnations of Mineral Waters, in the 
order they are there placed, and endea- 
vour to fhew of each what proof or pro-.- 
bability there may be that it has or has 
not a fhare in the compofition of the Bath 
Waters. The firft of thefe that occurs is, 


$2 ACIDS. 


260 


Pant IIr. 


EXPERIMENTS on BATH WATERS. 


Aes EPCS: 


*1I. The Virrioric ACID. 


The exiftence of this fubftance in its . 


feparate {tate in the waters has been much 
difputed. Even their fenfible qualities, 
with refpect to this impregnation, have not 
been clearly afcertained. 


I cannot fay I have ever had an oppor- 
tunity of obferving its effects in fo fenfible 
a degree as mentioned by Dr. Lucas +, 
yet am inclined to pay fome credit to it, as 
this acid is probably prefent in the waters 
united with iron, which it quits as foon 
as it communicates with the open. air. 
This.is rendered likely by Experiment - 


- XXIX. with tin@ture of galls, by the 


ochrous incruftations depofited round the 
furface and fides of the Baths, which were 
fhewn to be reducible into iron, and by — 


the fand itfelf of the King’s Bath impart- — 


ing a-chalybeate quality to common wa-~ 
ter. | Arguments, however, fufficiently 


plaufible, are not wanting to contradict 


* Thefe marks, in this feries, refer to the Table of Im- me 


pregnations, P. 194. 


4+ Vol. Ill. p, 227. j 
| the 
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the exiftence of an unneutralized acid in Part ll: 
,thefe waters, even though it was granted 
that their vapour were fo. 


The Vitriolic Acid in thefe cafes, it may 
be alledged, flies off, as it is difunited from 
the iron, and does not remain in the water 
in its feparate ftate. The fenfible qualities 
of the waters feem to favour this opinion. 
No acidity has been ever afferted by any 

_perfon, whofe writings I have examined, to 
be perceptible to the tafte, and the trite 
_€xperiment of fyrup of violets being turned 
green by it, has been brought as a proof 
of a very different impregnation, and fuch 
a one as could not poffibly fubfift with the 
other. It has, however, been urged, that 
the Bath Water curdles milk, decompofes 
foap, and effervefces with alkaline falts, 
which are all properties belonging to acid 
bodies. That waters containing an acid 
would produce thefe effects is certainly 
true, but the twe former of thefe are not 
qualities peculiar to acids only, but pro- 
ducible by means of other fubftances, and 
the laft I cannot help believing a miftake, 
By Experiment XVI. it did not appear 
that any effervefcence was produced on 
S 3 fucha 
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Biss His fuch aadeetore. although the lixivium tar- 
tari which was ufed is the mildeft {tate of 
alkaline falts we know of, and of confe- 
quence moft favourable to a. difcovery of 
this kind. Probably this miftake was pro- 
duced by the caufe mentioned 4 in the fore 

me - going Experiments. 


"The principal reafons that induce me to 
fufpe@ that the Vitriolic Acid is prefent 
here, are, that the Bath Water heightens 
the colour of the vegetable purples, and 
gives a se precipitation with folution 
of mercury*. On the whole, then, if this 
acid be prefent here, which is very doubt- — 
ful, it is in exceeding fmall quantity, and 
which probably, confidered as fuch, can 
have very little power in influencing its 
effe€ts as a mineral .water, as it is likely | 
that a quantity of it, not exceeding a drop ‘| 
of the concentrated V itriolic Acid, is pre-. 

: fent i in many pounds of the water. This is. | 
rendéred farther probable, by the Experi- — 
ment before cited of it, when combined — 
with iron. ‘This proportion being fo fmall, 
perhaps’ spe: be the reafon why they ex~ 


° Vide Experiment XXY. ; bit | 
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_ hibit none, or no perceptible effervefcence, Parr. 
with alkaline bodies. The King’s Bath 
feems to give more marks of containing 
this fubftance than either of the other two. 


ee Wp Slag. teas Bias Bad rhs) 
Il. The Fossitr ALKALI, 


- Was the above opinion with refpect to 
the laft mentioned fubftance afcertained, we 
might be well aflured that this had no fhare 
in the impregnation of the waters in its 
{eparate ftate; but as that is offered only as 
matter of conjecture, I fhall examine the 
reafons which might fupport or contradict 
the opinion of the prefence of this fubftance 
in thefe waters. 


The only circumftance that gives us any 
reafon to think that the Foffil Alkali enters 
into their compofition, is, that the vegeta- 
ble blues and purples feem to acquire a 
greenifh caft, on being added to the water, 
which has ftood fome time. This, how- 
ever, though a quality of alkalies, is by no 
means a certain teft of that fubftance. 
Waters impregnated with calcareous earths, 
in form of quick lime, will produce this 
_ effect as well as alkalies, though not in- 
S 4 deed 
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Parti. deed fo powerfully. No marks of this fale 
appeared in the refiduum left on evapora 
- tion of any of them, and the precipitation 

of filver, lead, and mercury, from their 
folutions, was probably owing to another 
caufe, which I fhall mention hereafter. 
The iron contained in the water in a ftate 
of folution by an acid, the curdling of foap, 
and the coagulation of milk, likewife afford 
_ fufficient proof that this fubftance, in its 
- native form, uncombined with any other 
body, has no fhare in the compofition of: 
thefe celebrated waters, | 


Il. VoLaTILe ALKALI. 


The Experiment XXVI. with folution 
of copper, is an evident proof that the Vo- 
latile Alkali does not enter into the com=- 
“pofition of the Bath Waters, | 


COMPOUND S.A vb Ts 
IV. GLAUBER’s SALT. | 


It does not appear by any Experiments, | 
that there is any reafon to. think that this. 
falt is contained in the Bath Waters. Some 
‘of the cryftals left on evaporation’ were, 


indeed, of an hexagonal parte form, 
| | but. 
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but were likewife of a flightly auftere Parril. 
and aftringent tafte, and of very difficult 
folution in water, qualities that ill agree 
with Glauber’s Salt. Thefe circumftances 
afford fufficient evidence of what has been 
before laid down, as, if this falt had exifted 
in the fmalleft quantity in the waters in 
a ftate of folution, it muft have been thus 
difcovered, as this falt is not fo fubject to 
decompofition, ote long boiling, as raany 
_ others are. 


V. VITRIOLIC AMMONIAC. 


There is not the leaft reafon for believ- 
ing the exiftence of this fubftance in the 
Bath Waters, fince it would have, undoubt- 
edly, manifefted itfelf on addition of folu- 
‘tion of copper, by the blue colour produced, 
which is always the cafe when the folu- 
tion of that metal is added to waters, con- 
taining any faline fubftance that has the 
yolatile alkali in its compofition. 


VI. Common SALrT. 


The exiftence of this fubftance in the 
Bath Waters has been pretty generally ac- 
knowledged, though its proportion there 


feems too fimall to have any {hare in their 
medicinal 
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Partlll. medicinal effects. The cubical figure and 


peculiar tafte of the cryftals are a fufficient 


evidence of this, as no other faline fab. 


ftance, that we are acquainted with, takes. 
‘that form on cryftallization, To this like- 


wife is owing the precipitation of lead and 
filver * from their folutions. 


\ 


Thefe, joined to the Experiments IIT, 
IV, and V. render the prefence of this fub- 
ftance very certain, though it is but in a 
very fmall proportion, and probably but of 
little confequence in producing any of the 
effects ufually attributed to the Bath 
Waters. 


For the proportions contained in the : 
feveral baths, Vide Experiments I. ae The : 
Part III. | 


VER. CO ALE AMMONIAC, 


This is proved not to be prefent i in the. 
Bath Waters, for the reafon before given of 
Vitriolic Ammoniac. 


* The Vitriolic Acid, and the falts containing’ it, precipi- | 
tate the folutions of lead and filver. But the precipitation ig 
not near fo plentiful as when occafioned by common falt, and 
always aflumes more or lefs of a yellow tinge, whereas this | | 


was of a milky whitenefs. 
INFL A M- 
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INFLAMMABLE BODIES. 
VIL. Fosstzre O11, per fe. 


The next clafs of bodies that offers it- Pane 
felf to our view is that of Inflammables, 
among which the Foffile Oil, in its feparate 
ftate, bears the firft place. Of this, how- 
ever, I have little more to fay, than that the 
Bath Waters do not give the leaft fufpicion 
of any impregnation of this kind, either by | 
their fenfible qualities, or chemical analyfis. 
The tafte and f{mell of this fubftance are, 
indeed, in general, fo potent, and fo diftin- 

uifhable, as to leave no room for a miftake 
of this for any other impregnation. The 
immifcibility of this oil with water likewife 
affords an eafy and obvious method of de- 
tecting it, even though its quantity fhould 
be too {mall, and its nature too pure, to 
admit of adifcovery, from its other {enfible 
qualities *. 


_ * The Fofflile Oils, when pure, in form of naphtha, are 
thin, nearly colourlefs, and tranfparent, and have noneof that 
ftrong {mell and flavour they fo eminently poffefs in the form | 
We get them. The two lalt qualities are probably owing to 
the admixture of fome foreign body, which a great Chemift 
thinks to be the Vitriolic Acid, 
| | As 


‘ 
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ter, however minute this may be, it mutt 
{eparate on ftanding. 


But no fuch circumftance has ever been 


obferved tn the Bath Waters, nor do their 
fmell, tafte, Gc. favour any opinion of this | 
kind. _We may therefore fafely conclude, 
that the Bath Waters do not contain this 


fabftance in the {malleft dceTees 


IX. Fossiz O14 in form of 


There does not feem to, be any more — 
reafon for believing that this fubftance is 
contained in the water in its compound, | 
than in its fimple ftate. The tafte and | 


{mell of it would be equally diftinguifha- 
ble in this, as in the laft mentioned form. 
And if even (for the reafons above-men- 
tioned) thefe might not be fo obfervable, 


“Ags this oil, however, is not.in the leat | 
degree foluble, and only diffufible in wa- | 


yet an addition of any acid fubftance would | 


prefently make the difcovery, by the fepa- 


ration of the oil from the water it was | 
united with. If the opinion, that the — 


Bath Water contained Vitriolic Acid in 
fab{tance, was confirmed, it would put an 
end to all doubts of this kind at once, but 


as 
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jas I offer that only'as matter of fome DIOn saat 
|bability, I fhall not lay any ftrefs on it in 
|point of argument. If the oil were thus 
|combined with the water in form of foap, 
jit muft diminifh its tranfparency, (fince the 
the oil is then only in a ftate of minute 
\diffufion through the water.) But as none 
‘of thefe circumftances occur, we may ra- 
\tionally believe, that there are no more 
jgrounds for believing that oily fubftances 
vare contained in the waters in this, than 
ithe laft mentioned form. 


A SULPHUR fer fe. 


I now come to the laft impregnation of 
this kind, viz. Sulphur. . This queftion 
{has been much agitated by many able 
Writers, fome of whom have maintained, 
land others denied, its exiftence there, with 


4 much vehemence, as they would have 


ee 


done had every thing valuable belonging 
to them depended on this fimple queftion. 


I fhall briefly: examine the arguments 
that may be brought in’ favour of, or 
againgt, the opinion of the exiftence of this 
fubftance in the Bath Waters. 


| In confirmation of its exiftence, it has 
ibeen faid, that the fand and mud taken up 
| from 
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Part Il. from: the bottoms of the Baths, are evi- 
dently fulphureous from their fmell; that : 
the former, laid on a red hot iron, emits a 
blue flame and a fuffocating vapour ; that a 
folution of mercury is precipitated 1 in yel- 
low clouds by it, which is’ the colour it | 
affumes when precipitated by falphureous” | 
bodies; that corrofive fublimate is decom | 
pofedin the fame manner; that a folution of 
filver in the nitrous acid is precipitated by” | 
them ; that the mud of the waters, fublimed / 
with arfenic in a retort, produced a true | 
orpiment, and that the refiduum left by 
the waters had the fame effect. 


On the other hand it has bee alledged, 
that, granting the fand and mud taken | 
from the bottom of the Baths contained | 
fulphur in any proportion, yet that would | 
not prove its exiftence in the waters, fince 
we know fulphur to be infoluble in a watery _ 
menftruum, and that if it were united with - 
the water by means of a fubtile diffufion, | 
that this would be foon difcovered, by the 
precipitations happening on the ' waters | 
ftanding, by the incruftations of the cif- | 
terns into which it firft {prings, and of the | 
pipes through which it flows, as at Aix-la- | 

Chapelle, 
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Chapelle, none of which circumftances are parrIIl, 
ever obferved here. ‘ That the folutions of 
mercury and corrofive fublimate were 
changed to a yellow colour by the vitriolic 
acid, and that the bluifh white clouds fud- 

_denly precipitating in grumes, on addition 

_of the {olution of filver, are owing to the 

common falt contained in the water. That 

the refiduum, on evaporation, appears to be 

‘moftly a calcareous earth, and the remain- 

‘der a faline fubftance, and that it gives no 

appearance of fulphur when laid on a red 

hot iron, only fuming and crackling flightly, 
without any fulphureous {mell*, blue flame, 
fparkles, or detonation; that its effervef= 
| cence with acids proved it not to be ful- 
phureous, as that fubftance is not affected - 
| by them; that the. tafte of it fhewed no 

| figns of any contents of this nature, being 

only fimply faline, and that but in a mode- — 
| rate degree; that the colour of bright po- 

‘lithed filver was not tarnifhed or impaired 

| by lying in the waters a confiderable length 

| of time-f. | 


On a review of thefe arguments I am 
“inclined to think, that the latter, on the 


* Lucas, vol. iii. p. 312. + Ib. p. 281. 
| | : whole, 
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Pant lll. whole, aré tolerably conclufive as to thig 
point, though they are far from being all | 
of equal weight, or fairly ftated. That | 
which has been moft relied on, viz. of the 
refiduum left by the waters on evaporation | 
yielding fulphur, is the leaft determinate of _ 
any, as the fulphur, if but in {mall propor- 
tion, would undoubtedly be diffipatedin the | 
evaporation, as fulphur is decompofed by | 
Jong boiling and plentiful dilution with — 
water. Neverthelefs, as they have no tafte 
of this kind, nor depofit any fubftance on _ 
ftanding that bears the leaft refemblance'to 
it, and do not tarnifh filver, or turn black — 
with folution of facch. faturni, we may — 
fafely conclude, that in this form it makes | 
no part of the compofition of the water. 


XI. Hep. Sunpn. with qn ALKALI. — 
Sulphur, (as was before obferved,) though - ; 


not foluble in water per fe, becomes fo in _ 
a confiderable degree, when combined with 
a cauttic alkali, and even in fome degree _ 
with a mild one. ati | 


_ As this combination is by no means in- | 
frequent in the bowels of the earth, and is . 
indeed no uncommon impregnation of Mi- ;| 
neral Waters, and as thofe of Bath un- | 

doubtedly 
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their paflage that yield fulphur plentifully 


(as was taken notice of before,) many have 


_ Imagined, it was united with them by fome 
means of this kind. There feems, how- 


ever, to be little foundation for fuch a fup- 
pofition, as the tafte and {mell of this com< 
pound are {fo diftinguithable, even in {mall 


_ quantities, as to leave little doubt concern- 


ing its nature when prefent. No fuch quali- 


_ ties have been ever obferved in the BathWa- 


ters. ‘They are nearly inodorous, and their 


tafte, though peculiar, by no means re- 


femble thofe of that kind. Should it be 
urged, in anfwer, that the quantity con- 


tained in the waters is too {mall to affect . 


their fenfible qualities, (in which cafe it 


_ would be but of little effect,) we may re- 
ply, that, even granting it were fo, chemical 
experiments by no means favour fuch an 
opinion. It appears by thefe, that filver is 
“not tarnifhed in the fmalleft degree by lying 
‘in them, and the folution of facch. faturni 


precipitated not in a dark coloured, but a 


yellow cloud. Acids likewife make no 
precipitation in them, which would un- 


_ doubtedly be the cafe did the fprings con- 


tain fulphur in this form, as we find by 
a T expe- 
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_ doubtedly meet with many fubftances in parr ut 
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Parr ill. experiment of the Harrowage and other 
waters, that contain an heat fulph. of 
this fort. We may therefore fairly con- 
clude, that the Bath Waters do net con- 
tain fulphur in this form. — 


XIT. Hepar Sutpu. with QUICK-LIME. 


Calcareous earths, in their cauftic ftate, 
on being mixed with fulphur, render it, 
in fome degree, foluble in a watery men- 
{truum, as well as alkaline falts, though 
not in fo large a proportion. From the 
frequency of both thefe fubftances in the 
earth, we fhould expect this to be a com- 
mon impregnation, and indeed I believe it 
to be much oftener prefent than it is fuf- 
pected to be. 


An eminent Writer on the Bath Waters 
has taken much pains to prove, that fulphur 
makes no part of their compofition. His 
reafonings on this head feem well adapted 
to the fubje@t, and prove very fully, that | 
fulphur, in the two ferms above-mentioned, — 
has no fhare in it. "That ingenious Gen- 
tleman feems to have failed only in making 
his pofition too general, to which he feems 
to have been induced by too great attach- 
ment 


' 
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“ment to theoretical reafoning, as it does not Part Ill, 
appear he made any dire@t experiments to 
prove this point. It is likely that he con- 
cluded, and not without great appearance 
of probability, that a water thus impreg- 
rated would exhibit the fame appearances 
with other fubftances on experiment, 
(though perhaps in a lefs degree,) as one 
that had the true hepar fulph. in its com- 
pofition. 


The principal reafons that induced me 
to fufpect the prefence of fulphur in this 
‘form, were drawn from obferving, that 
| _the Bath fand contained fulphur, and a 
| calcareous earth, which have been before 
| obferved to form a compound foluble in 
| water, and that the Bath ftone joined to 
|falphur, and even to the Bath fand, im- 
parted to water a fulphureous impregnation. 
| Neverthelefs, the accounts given of this 
jdubftance, and its effects, by fo eminent a 
|. 

jperfon and fo competent a judge as Dr. 
Lncas *, by no means correfponding with 
my Eiparients on the Bath Waters, 
icaufed much doubt with me on this fub- 


ject. However, as the Doctor had related 


* Lugas on Mineral Waters, vol. iii. p. 278, 
T 2 no 
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Parti, no Experiments made with fulphur in this 
form, it occurred to me, that he might 
have overlooked it, for the reafons above 
mentioned. This inclined me to make 
the following comparative Experiments 
with an artificial preparation of this kind, 
which. turned out totally different from 

- what the Doétor had afferted. 


ExPERIM-‘EN T Oh 


Two drachms of flowers of fulphur 
wathed, and a like quantity of quick-lime, — 
were rubbed together in a glafs mortar. — 


| 


I 


To this compound was added, by degrees, — 
during the trituration, fixteen ounces of | 
diftilled water. This was afterwards fil- | 
tred, and appeared a tran{parent fluid *, 
Its tafte was pretty ftrong and peculiar, 
though little refembling any of the com-_ 
mon fulphureous preparations that I have | 
feen, or the Harrowgate Waters. | 


On Randi ti lu a 
of its pellucidity, and depofited a whi 


| " 


* A tea fpoonful of the above mixture. aital with two! 
ounces of diftilled water, with the addition of a few grains | 
"of common falt, formed a compound refembling the tafte of, 
the King’s Bath Water, when grown cold. 
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fediment, and this happened, in fome de- Parr Il, 
gree, even when the air was excluded. | 
The quantity taken up by the water 

| feemed to diminifh very little the bulk of 

| the original compound. 


ExPERIMENT Il. 
ALKALIES cauftc. 


To one ounce of the laft mentioned 
preparation, joined to one ounce of diftil- 
Jed water, was added ten drops of lixivium 
| faponar. This, on ftanding, produced a 
flight milky colour, with {ome {mall pre- 
cipitation, as in the correfponding Experi- 
ment with the Bath Waters *, 


EXPERIMENT III, 
| ALcaL. mild. 


To one ounce of the aforefaid mixture, 
diluted as in the laft Experiment, was 
| added ten drops of lixivium tart. A fudden 
| flaky and copious precipitation took place; 
| precifely of the fame colour as in the. cor- 


OES 


x 


* On this addition, the diluted mixture became nearly 
of the tafte of the Harrowgate Spa. N.B. The mixture 
had the fame effect on foap and its folution in rectified 
- fpirits as the Bath Waters. . rye. 


ates. | refpondent | 


eo | 
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PART IIL. refpondent Experiment with the Baths 
Waters, and which, on ftanding, fell to the 
bottom,. and left the fluid above clear. 


ExPERIMENT IV. 
ALK. VoLaT. cauftic. 


~ To two ounces of the above mixture, 
diluted as before, was added forty drops 
of fpirit fal. ammon. c. calce viva, which 
produced the fmalleft degree of a milky 
caft, and gave no precipitation on ftanding. 


Ex pr R YM EN TY, 

Atk. VoLat. mild. | 

To two ounces of the above mixture — 
was added forty drops of fpirit fal. ammon. | 
commun. This caufed a milky appearance, 
with a flaky precipitation, but not fo confi- 
derable as in the Experiment with lixivium — 
tartari. 


ExPERIMENT VI. 
Carcareous Eartus deprived of their 
fixed Airn.—Lime WATER. 


To two ounces of the mixture diluted — 
as aforefaid, was added half an ounce of © 
lime-water, which produced not the leaft 
fenGble alteration in the body of the fluid. » 

' E x- 
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EXPERIMENT. VII, 
SoLuTion of Metats *.—Of Sirver 
in the Nitrous AcIpD. 


To two ounces of the mixture diluted as 

above, was added fix drops of folution 

of filver. This caufed only a very flight 
milkinefs on ftanding, fcarce perceptible, 


EXPERIMENT VIII, 
| Of Leap im the fame. 

To two ounces of the mixture was 
added fix drops of folution of lead. This 
caufed fcarce any change, except a very 
flight milkinefs, eyen le{s than in the for- 
_mer Experiment, 

ExPERIMENT IX. 
SoLUTION of SaccuH. Sa¥. 7 WATER. 


‘To two ounces of the mixture as before 


was added ten drops of the folution of 


facch. faturni. This caufed a whitith 
cloudy precipitation of a reddith tinge, as 
in the Experiment with the Bath Waters. 


* To one ounce of the. diftilled water ufed here, was 
added fix drops of folution of filver. This induced a flight 
mifkinefs, as in Experiment VII. with the hepar fulph. c. 


calce viva. ‘ 
T4 Ex- 


al 
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ExpreRIMEeNT X, 
AY 62-8 Oi is. ie 
Se. VitR. Nirri, Gc. Savis. 

To two ounces of the mixture as above, 
was added five drops of the vitriolic, nitrous, 
and muriatic acids, without caufing the. 
leaft effervefcence, precipitation, or change 
of colour, | 


ExPERIMENT XI, 
SoLuT. of Corr. SuBL. in WATER. 


Ten drops of a faturated folution of cor-_ 
rofive fublimate were added to two ounces 
of the mixture as before. A blueith white 
cloud was immediately precipitated, and a 
thin film floated on the top, as in Experi- 
ment XXVIII. with the Bath Waters. 


ExPERIMENT XII. 


SotuT. of Mercury mm the Nitrous 
ACID. 


To one drachm of the original prepa-. 
tation, diluted with one oance of diftilled — 
water, was added fifteen drops of folution — 
of mercury in the nitrous acid. This 
caufed a flight reddith white precipitation, — 
which remained in the middle of the liquor, 


but did not fubfide. 
E x- 
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ExPERIMENT XIII. 


281 


With the Resipuum depofited on ftanding, © 


by the Solution of Wepar Suupu. 
with QUICK-LIME. 


Six grains of a whitith equable refiduum 
-depofited by the folution of hep. fulph. c. 
calce viva, on ftanding, were collected. 
Two grains of this were laid on a red hot 
iron, it fumed flightly, but gave no blue 
flame, fparkles, or detonation, nor emitted 
the leaft fulphureous fmell, though care- 
fully obferved. The refiduum, on burning, 
changed from a white to a light ath colour. 


N.B. This Experiment was feveral 
times repeated. 


ExPERIMENT XIV. 


Ten grains of the above refiduum were 
collected and carefully dried with a very 
gentle heat. To this were added five 
drops of the vitriolic, nitrous, and muriatic 
acids. It effervefced ftrongly with each 
of thefe, and with the vitriolic formed a 
faline fubftance, which appeared, from its 
_ taite, &c. to be felenites. 


E x- 


Part Ill, 
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ExPERIMENT XV, 


VecrtaBre Biuss with the Souut. of 
Hep. Sutpu. with QUICK-LIME. 


A piece of writing paper ftained with the 
blue leaves of violets, and another with the 
purple of polyanthus flowers, was immerfed 
in a quantity of the mixture diluted as 
above, and frefh made. No change of 
colour happened. The fame Experiment 
was tried with it after having ftood expofed 
to the air fome time, when it pce 
changed them to a green colour. 


ExPERIMEN T XYVL 


Two ounces of the mixture were added 
to an equal quantity of the Bath Water 
without any obfervable change. 


From a review of the above Experi- 
ments, it appears that moft of them cor= 


-sefpond in effect with thofe made with the 


Bath Water; and in thofe where the ap- 
pearances differ, I think the variation is 
owing to fome other fubftances, which are. 
ane to form the impregnation of the 
Bath Waters, befides the foregoing. In 
order to evince this the more clearly, I pro- 


pofe 
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-pofe to give a thort comparative view of Pant IIL. 
the effects produced by the fame Experi- 
ments on the Bath Water and the artifi- 
‘cial preparation, and then fee if thefe dif. 
ferent appearances may not be explained 


on the foregoing principles. 


REMARKS on the CoMPARATIVE Ex- 
| PERIMENTS. 


CausTic ALKALI. 


The effec of this feems nearly the fame 
in both*. The cauftic alk. feems to act 
in each, by decompofing the hep. fulph. 

¢. calce viva, difengaging the lime from 
the fulph. and taking its place; which, 
however, as the cauftic alk. fupplies no 
fixed air, ftill remains diffolyed in the 
water. 


} 


* Some fmall precipitation happened in the artificial pre- 
paration, aswell as in the Bath Water, probably owing to 
the alkali not being perfeétly cauftic, which is difficult to 
procure. The Bath Water exhibited a much larger preci. 
pitation when frefh, than after having ftood fome time, 
which proceeded probably from the quick-lime difengaged 
by the alkali from the fulphur attra¢ting the fixed air fud- 
denly, which we have before feen fo plentifully contained 
in the water when frefh drawn, and being thus precipitated. 
This accounts for this circumftance not being fo obfervable 
in the water that had ftood fome tame. 
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Fixep ALKALI mild. 


The hepar. fulph. is here decompofed, 
as in the foregoing” Experiment, though - 
the mild alkali is but very {paringly mif- 
cible with fulphur. A double decompo- 
fition, however, here takes place, which 
feems to effect their union. The quick 
lime attracts the fixed air from the mild 
alk. which is thus rendered cauftic, and 
enabled to unite with the fulphur, while 
the lime thus rendered mild, and of courfe 
infoluble in water, falls down in form of 
a mild calcareous earth, and forms the co- 
pious white precipitation obferved in the 
Experiment. This, however, will be 
better underftood by the annexed fcheme, 


Calc. earth f Cauttic) 

Hepar fulph. | in a cauttic alkali. Mild 
c. calce ftate, ik li 
viva. Fixed, | teil 

Sulphur. air, J 


Vor. ALK. cauftic. 


The appearances fhewn on addition of 


this fubftance, feem to be the fame in 
both *, 


*Tt is doubtful here if the hep. fulph. ¢. calce viva 
would be decompofed, as the quick-lime:feems to have a — 
flronger > ate to fulphur than the vol. alk. Probably the 

flight 
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* The earth is here precipitated in both, PaxrlIIL. 
for the reafons given above, when I fpoke 
of the fixed alkali, but not in fo large pro- 
portion, as the vol. alk. is fcarce ever got 
fo mild as the fixed, and befides does not 
contain fixed air in fo large proportion. 


Lime WatTeER. 


The effects of this on the mixt and on 
the Bath Water when freth, are totally diffe- 
rent. With the former no perceivable effe& 
was produced; whereas, with the latter, it 
occafioned a copious precipitation. This dif- 
ference, however, may ,be eafily explained. 
The Bath Waters, when frefh, are known 
to contain fixed air in a large quantity, 
which the quick-lime in the water greedily 
attracts, and is thus rendered infoluble, and, 
of courfe, precipitated. Probably the form 


flight precipitation (obferved on ftanding) in both was ow- 
_ ing to the alk. not being perfectly cauftic, which is very 
difficult, and, indeed, nearly impoflible to procure, as it 
attracts fixed air from even a filver veffel in which the evapo- 
sation is performed when wanted in a dry form. 

* The hep. fulph. c. calce viva feems to be -here decom- 
pofed by a double elective attraction, which may be under- 
Stood by the fcheme laid down in the foregoing page, only 
fubftituting the volatile in place of the fixed alkali. F 

0 
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ParrIf. of the precipitation, when an alk. and lime= 
water were ufed, is owing to this, that in | 
the former the lime was feparated from the - 
fulphur, in the latter only precipitated from 
its fimple folution in water. . 


What proves this more clearly is, that the - 
precipitation is the largeft when the lime~ 
water 1s added to the Bath. Water freth 
drawn, and is fcarce perceivable when added 
to the water that has ftood fome hours eX- 
pofed to the air * ~ 


SOLUTIONS of SILVER and LEAD. 


The event of the correfponding Experi- 
ments with thefe fubftances, turned out to~ 
tally different, the folutions caufing a large 


* It might be here alledged, that the precipitation was 

_ Owing to the volatile vitriolic acid, which (as was before {aid) 
there. was reafon to believe the prefence of in the water’s 
forming a kind of felenites with the lime, which, as being fo 
fparingly foluble, would caufea precipitation. That this would 
equally account for the ceafing of thiseffeéton the water’s ftand- 

_ Ing expofed to the air, as the volatile vitriolic acid foon evaz 
porates. ‘his, however, cannot be the cafe altogether, as 
the precipitate effervefced ftrongly with even the vegetable 
acids. As, however, there is reafon to {ufpect the prefence 
of the volatile vitriolic acid, the precipitate might be com- 
pofed of both thefe fubftances, wiz. a {mall part felenites, 
and the remainder a mild calcareous earth, . 


white 
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white :precipitation with the Bath Water, pasritt, 
whilft they fhewed {carce any effect on the 
other ; 3 and the {mall degree of precipita- 
tion that was obferved, was, in all proba- 
bility, owing to fome faline fubftance, per- 
haps the vitriolic acid, which it is difficult 
to get even diftilled water free from. 
Thus much, however, we may reafonably 
prefume, that the hepar fulph. c. calce 
viva is not the fubftance that caufes this 
effect. What produces that plentiful pre- 
ciptation in the Bath Water, is undoubtedly 
the common falt, which, as was before ob- 
ferved in the fmalleft proportion poffible. 
viz. of one grain to a gallon of water, will 
caufe a milkinefs and precipitation with 
the folution of filver or lead. 


SoLuTion of Mercury. 


The difference of the effects produced 
on addition of this fubftance to the mixt 
and to the Bath Water, is very obfervable. 
With the former it exhibited a flight red- 
dith cloud, with the latter a copious white 
precipitation. This, however, feems ow- 
ing to the fame caufe as the foregoing. In 
the former, the {olution of mercury feems 
precipitated by the vitriolic acid, which is. 

feparated 


“h 
‘¢ 
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Parr Ill. feparated from the fulphur by the attrace 
tion of the mercury, or by the decompo- 
fition of the hepar fulph. c. calce viva, in 
fome degree, by its {olution ‘in water, 
which caufes the precipitate to be of that 
reddith yellow colour, which is the fame 
that mercury, precipated by the vitriolic 
acid, always afflumes. In the latter cafe, 
the precipitation is certainly occafioned by 
the common falt, the muriatic acid in it 
having a ftronger affinity with mercury 
than the vitriolic acid has, which caufes 
the difference of colour in the pecipitations. 
What confirms this is, that if a few grains 
of common falt be previoufly added to the 
mixt, the mercury is precipitated from the 
folution of a white colour. 


SOL. of CoRROSIVE SUBLIMATE. 


The appearances in both cafes, on addi-~ 
tion of this fubftance, feem nearly the fame, 
and probably would have been exaétly. fo, 
could we have brought the mixt to the 
exact ftandard of proportion. of 1 ‘impregna- 
tion with the Bath Waters. 


“AcIDS 
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_ ACIDS, VITRIOLIC, NITROUS, and 
MURIATIC. 


_ The acids feem to have had no vifible Parr Ill, 
effect on either the mixt or Bath Waters. 
‘The mixt, when freth, feems to agree with 
the Bath Water, in its fhewing little change 
at firft in the colour of the vegetable blues, 
though when kept fome Hicievde exhibited 
the fame effe@. The Bath Water, indeed, 
when frefh drawn, feemed to change the 
vegetable blues to a little of a reddith caft ; 
but this was probably owing to a fuperfluous 
quantity of the volatile vitriolic acid, which, 
as was before obferved, there is fome rea- 
fon to fufpeét the prefence of in thefe 
waters. 


From what has been before urged, and 
from the above comparifon of the Experi- 
ments, I think there is the greateft reafon 
to believe, that fulphur, in this form, makes 
a part in the impregnation of the Bath 
Waters. I own, that all the comparative 
Experiments do not coincide, but thofe » 
which differ I hope have been fatisfactorily 
explained to proceed from the effect of 
fome other fubftance, whofe prefence there 
We are aflured of. The compofition of 

the 
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Parrut, the fubftance thrown up by the waters, 
called Bath fand, being demonftrated to be 
fulphur joined to a calcareous earth, proves 

the poffibility of fuch an impregnation, 

and the agreement of the comparative Ex- 
periments made with an artificial compofi- 

tion of this kind, with thofe made on the 

Bath Waters in all the material circum- 

ftances, give, in my opinion, a rational 

proof of the exiftence of this impregnation. 


The proportion in each of the Baths 
cannot eafily be afcertained; I am inclined 
to think, that it is moft prevalent in the 
Hot Bath, next in the King’s, and leaft in 
the Crofs Bath. | 


The next clafs of bodies that comes un- 
der confideration, is that of metallic fub- 
-ftances. -The firft of which, in the order 


they are placed in the table, is, 


Xie) Coo Per ER. 


There does not feem to be the leatt 
reafon to fufpect the prefence of Copper in 
the Bath Waters. Iron immerfed in them 
is, indeed, foon correded, but no precipita- 
tion refembling copper is ever depofited on 
its furface, as is the cafe with all waters that 

~ contain 
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ontain that metal in a ftate of folution., parr Ur: 
“he Bath Waters feem, indeed, to have ! 
ery little effect on copper, as we fee by 
he rings in the King’s Bath for the 
athers to hold by, which are moftly made 

f copper, and many of them, as appears 
y their dates, have continued near a cen- 
ry, and fome of them longer, and ttill 
emain little diminifhed; whilft thofe of 
ron are entirely confumed in a twentieth 
art of the time. ‘The cautftic volatile 
Ikali likewife fhews no figns of a cupre- 
us impregnation, but mixes with the 
vater without any change of colour. No — 
i@ns of this metal, in any form, ap- 
eared in the refiduum left on evaporating 
he waters. The cryftals there, were all. 
olourlefs, and in tafte and effects by no 
neans refembled the blue vitriol. On the 
vhole, we may rationally conclude, that 
his metal is not contained, in any form, in 


he Bath Waters. 


XIV. IRON. 


The prefence of Iron in the Bath Waters 
suniverfally acknowledged. The purple 
inge they ftrike with folution of galls 
when frefh drawn, the ochrous incrufta- 
: : VU 2 tions 
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Parrill. tions formed round the edges of the Baths 
which were fhewed, by Expériment XIII 
to be reducible into iron; the Experiment: 
made with the refiduum of the waters lef 
on evaporation, and with the Bath fand 
put this circumftance beyond a doubt. 


As to the form in which it is contained 
it appears to me to be diffolved in th 
water by means of the volatile vitrioli 
acid. My reafons are as follow: 


Were it diffolved by means of the fix 
witriolic acid, the meuencciay would b 
more permanent. | 


Hepar fulphuris with an alkali does no 
exift in the Bath Waters, confequently th 
chalybeate i aap sagan cannot be of tha 
kind. 


Were it by means of the hepar fulphurt 
with quick-lime, it would be likewife mor 
permanent. It may, indeed, be afked, whi 
the Bath Waters fhould lofe their chaly 
beate impregnation fo foon, fince they re 
tain, even when grown cold, or after ex 
pofure to the air for fome time, a power o 
extracting a chalybeate tincture from iro} 
filings? The caufe I apprehend to be this 

a 
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That the metal is diffolved by the vitriolic parr 
icid in its volatile ftate, and on its flying 
ff, falls down in form of calces not folu- 

le in the water, by means of the fulphu- 

feous menftruum. It has been before ob- 

erved, that the calces of metals are very dif- 

icult of folution.- I am alfo inclined to 

hink it not to be by means of fixt air, 

ince an impregnation of the fame kind, 

equally fugitive, may be imparted to dif- 

illed water, by means of the Bath fand. 


As to the proportion of this metal con- 
‘ained in the Bath Waters, it is undoubt- 
edly very fmall. Dr. Lucas has computed 
t at one thirty-feventh and a half of a grain 
of iron in a pint of the King’s Bath 
Water, and this computation feems tole- 
ably juft. This circumftance, however, 
is he very properly obferves, is very diffi- 
sult to be afcertained with any great de- 
sree of exactnefs. The proportion of 
shalybeate in the other two Baths jfeems 
o be fomewhat lefs, but in what degree 
| am not able to difcover. 


A curious queftion arifes on the fubject 
f this impregnation, which I have not 
een taken notice of by any other Writers, 

3 and 


« 
”“ » 4 ios 
. " ; were 

ee 
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Parr, and which I own myfelf not able to refolve” 
fatisfaCtorily, viz. why thefe waters do not 
give ftronger proofs of a chalybeate im 
pregnation than they do? It does not: 
appear, on their analyfis, that they contain - 
any fubftance that would precipitate the 
iron, were it contained in them in much_ 
larger quantities than it really is; And I_ 
find, in confirmation of the above opinion, 
that Bath Water, poured on filings of iron, 
diflolves them plentifully ; and it appears 
by the above Experiments, that even cold 
water extracted in a few minutes fo ftrong 
a chalybeate impregnation from the Bath 
fand, as to ftrike a deep black with folu- 
tion of galls. Neverthelefs, the Bath Wa- 
ters, which, undoubtedly, pafs through 
many beds of minerals, containing this 
metal in large quantity *, and that too in 
a form capable of folution in water, exhibit 
but a very faint impregnation of this kind, 
This circumftance feems difficult to ac- 
count for. Perhaps it may be owing to 
the large proportion to, and fwift paliage 
of the water over the pyrites containing 


_* Both thefe circumftances may be reafonably prefumed 
from the Experiments related with the Bath fand, 


this 


' 
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CUS 7 


this metal. This, however, is not fully parrilt, 


fatisfactory, as it would hold equally ftrong 


again{t all the other impregnations, fome © 


of which are contained in the waters in 
much greater proportion than the chaly- 
beate one. I will venture, however, to 
fuggeft a circumftance, which, though not 
of itfelf quite fatisfactory, may yet throw 
fome light on this fubject. The learned 
Dr. Lewis gives an account of an Experi- 
ment, that has been related in the former 
part of this work, in which he found, that 
on addition of a fixed alkaline falt to a 
folution of green vitriol, no decompofition 
enfued while the air was excluded, but 
that on its admiffion, the acid and alkali 
prefently united. May not the volatile 
vitriolic acid, in like manner, exert but 
little effect on the ferruginous particles until 
the communication with the air is obtain- 
ed, and then its fwift paflage may not 
afford opportunity for a more plentiful 
impregnation *? 


* It may be alledged, that this argument might be urged 
with equal force againit all chalybeates whatever. Thefe, 
however, may fome of them have accefs to the air by fome 
fubterraneous paflages, or caverns, fimilar to thofe men- 
tioned in the account of the vitriolic acid per /2, and its 
feparation by decompofition from the pyrites, which may 
not be the cafe with the Bath Waters, 


U4 If 
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If this theory fhould be blanied as tog 
vague or uncertain, I beg leave to repeat 
the excufe I have formerly made, which 
is, that I offer thefe things only as matters 
of conjecture, and this, I hope, will plead 
in behalf of mentioning them. 


On the whole, then, the prefence of this 
metal in the waters is beyond a doubt, 
though its proportion there feems to be 
{maller than in. sib chalybeate I have exa=: 
mined. : 


XIX. Zine. 

The prefence of this mineral has never 
been fufpected here. Indeed (as has been 
before obferved) it is a doubt if ever it 
forms a native impregnation of {prings. 
However this may be, there does not feem_ 
to be the leaft reafon for thinking it makes. 
any part of the compofition of the Bath 
Waters. Its fenfible qualities, and the 
effects it produces, even in very minute 
quantities, when difiolved by the vitriolic: 
acid, which is the form it muft exift in, > 
if at all, by no means coincide with thofe 
ufually produced by thefe celebrated waters. 
Zinc, thus diffolved, is pofteffed of emetic, 


and, at : the fame time, narcotic qualities, 
and 
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and thefe effeéts are produced by a very Par Ilt, 
{mall proportion of it. Thefe qualities, 
however, ill agree with thofe of the Bath 
Waters, and the cure of thofe diforders, for 

which they are fo much famed. 


The cryftals likewife procured on eva- 
poration of the Bath Water have nothing 
of the fweetith tafte, fo remarkable in the 
white vitriol, and are likewife of more 
difficult folution in water. In a word, we 
have not the leaft reafon, either from the 
fenfible qualities, or chemical analyfis of 
them, to fufpect that Zinc enters into their 
_ compofition. | 


In the former part of this Work, I men- 
tioned the three impregnations, above 
fpoken of, as being all of the metallic kind, 
that were to be found native in Mineral 
Waters. Notwithftanding, however, this 
affertion, which I believe to be juft as to 
native impregnations, an accidental combi- 
‘nation with another metallic fubftance, and 
that too not the moft innocent with re{pect 
tothe human body, may fometimes take 
place in them, efpecially in thofe of the 
thermal kind, 


LEAD. 
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17 BYASD: 


The effets of Lead on the human body 


are well known. ‘* Obftinate conftipa- 


tions, violent colics, pains and contractions” 


of the limbs, tremors and refolutions of the 


nerves, and flow wafting fevers, are the 


confequences of this metal taken inter- 


men are expofed* in the fufion of this me- 
tal in the way of bufinefs ;’ and even the 
external application of cerufle has been 


known to produce this effect. This metal, 


however, is generally thought not to be 
foluble in the vitriolic acid, unlefs in a 
boiling heat ; and this feems true with re- 
gard to the fixed; but as to the volatile, it 


is by no means to be depended on, as that 
will act on Lead in an inferior degree of 
heat; and though its attraction to metals 
does not feem to be fo {trong, yet it dif. 


folves them in much larger proportion than 
the other. 


After having given the above account of 


the effects of this pernicious metal, I thould — 


be forry to infinuate any fufpicion of . its 


* Lewis's Mat. Med. Art. Plumbum. 


pres — 


\ 


ee, 


| nally, and of the fumes to which the work- a 
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_ prefence in. thefe falutary {prings. Never- 
thelefs, the ciftern which ferves as a refer-~ 


voit for the {pring, at its firft rife, appears 


plentifully corroded on its infide, by the 
Jong furrows which are vifible in every part 
of it. This proves the poffibility of fuch 
- an impregnation, though probably its pro- 
portion there is too fmall, or perhaps coun- 
_teracted by fome other qualities of the wa- 
ters, to work any obvious effects on the 
human body. But this is by no means a 
juftification of the ufe of any thing liable 
to give an impregnation of this fort, in the 
flighteft degree. A portion of feveral me- 
tallic fubftances, almoft too minute to be 
difcerned, is capable of working great 
changes in the human frame; and, among 
thefe, Lead claims the chief place, and is, 


perhaps, the moft dangerous, as it fre- 


quently works by flow, and almoft im- 
perceptible degrees, and has often com- 
pleated the mifchief, before the perfon was 
fenfible of his danger, or to what caule to 
attribute his malady *. The noted colic at 


eT Nee 
* Nec minus infzlices qui aquam plumbo divitem bibunt. 
Plumbeis zdes te¢tz laminis, ubi pluvialis fola bibitur, in cif- 
ternis colleéta, vel in plumbeis fervata vafis, quod peflimum, 
frequentiorem multé faciunt morbum: et hec'eft ratio quare 


infolitus olim colicus dolor, grafletur nunc Amftelodami. 
Tegulis 
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‘parti. Amfterdam was of this kind, which, for a 
Jong time, eluded the fearch of the learned 
with refpect to its caufe; and it feems pro- 
bable, from fome ingenious experiments by 
Dr. Baker, and others, that the Devonthire 
Colic proceeds fromthe fame origin. Ifto » 
3 this it thould be objected, that we have no 
| accounts of any fuch effects produced by 
the Bath Waters, and that, on the contrary, 
they have been proved to be very effica- 
cious in the cure of thefe very difeafes, we 
may reply, that the action of the water on 
this metal has been {ufficiently proved, and 
that it is poffible that the unfavourable 
fymptoms fometimes produced on drinking © 
them, which we know not how to account 
for otherwife, may be produced by fome — 
fuch 1 impregnation; as this metal, though its 


= 


Tegulis antea teétz, hodie plumbo teguntur zdes, fuperné 
olim declives, nunc plane. Volitantia fub finem autumni folia 
decidua, viridarium enim crederetis urbem, ventis in tect 
feruntur, macerata ibiaqua ftagnante, hanc inficiunt acore, quo 
folutum plumbum in ceruffam abit, ad cifternam dein rapitur - 
imbre, fic fenfim inficitur aqua. Nec mirum fi in aliis locis 
ubi deficit plumbum, arborefque defunt, minus frequentes fint 
colicit dolores. Hine intelligitur quare fi cadentibus foliis 
eenues nulleve fint aura, ficauté ligno tegatur plumbum, fa- ~ 
lubrior ‘aqua fit. Fidem obfervata merentur, vidi malum in 
integras feeviifle familias. Undecim in und domo uno tempore 
decumbentes, horrendis cruciatibus convulfi, membris foluti, 
mutato teéto, renovata aqua, convaltere.-TRONCHIN, dg 
Colica PiGlouum, Art. 10, p. 66367. 

| effects 
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effects are fometimes latent, is {ldom in- Parr lil. 
active. It may be, perhaps, owing to this 
_ caufe, that fome diforders of the {pafmodic 
__ kind, as the Opifthotonus, feem fometimes 

rather enhanced by drinking the Waters, 
_ when bathing alone is of great fervice. 
This may likewife occafion the retardation, 
and fometimes the failure of cure, of many 
bowel diforders ;.and the obftinate coftive- 
nefs * fo much complained of on drinking 
the Bath Waters, which is a conftant effe& 
of that mineral, makes this conjeture not 
improbable. Effects, when flowly pro- 
duced, and the reafons not felf evident, 
are often neglected, or attributed to una- 
voidable caufes, or circumftances to which 
they do not belong. The noted Colic at 
Amfterdam had many caufes affigned for 
it before the true one was difcovered, and 
it is poffible that this quality in the Bath 
“Waters may. not be originally inherent in 
them, but perhaps owing to fome acci- 
dental circumftance of this nature. 


From an examination of their contents, 
I can difcover nothing to which this effect 


LD 


* The waters of the Hot Bath are obferved rather to open 
than bind-the body. The refervoir there is made of‘ftone. 
can 
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Parti. can rationally be afcribed; and if werea- 
fon from analogy, all the fulphureous pre= 
parations tend rather to loofen than bind — 
the body. : 


An eminent and ingenious Writer has 
cautioned againft the ufe of Lead in our 
common pumps; as he fays, that although 
Lead may not be obvioufly foluble in com- 
mon water, that a portion of it may be 

abraded, and fo minutely comminuted * 
by the working of the pump, as to be 
fufpended in water, and thus capable of 
being received into the human body. If 
this caution was well founded, as to laying 
afide the ufe of Lead in common pumps, 
how much ftronger will it be applicable in. 
this inftance, where the pump is worked 
daily many hours together, and the abrafion 
confequent on it, proportionably greater, 
and the very water drawn by it, capable of 
corroding, if not holding it in a as of *. 
folution ? 


* There is great reafon to think that this circumftance 
would increafe the folubility of lead very much. Common — 
flint glafs, as we generally fee it, is infoluble in any men- 
ftruum, yet, when finely ground down, is foluble in partin 
acids, and imparts to them a leaden impregnation, 

If 
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If it be farther alledged, that no Lead Parrill 
appears to be found in the waters * by 
_ experiment, it may be anfwered, that this 

metal is fufficiently proved to be ated on, 

by the effect before-mentioned to be pro- 
duced on the refervoir; and though the 
proportion contained in any quantity of 

water capable of coming under our exa- 
mination, might elude a difcovery by a 
chemical analyfis, yet its effects on the 
human body might poffibly be ftill ex- 

erted. This was the cafe at Amfterdam 

before quoted, where, though the difor- 

der was undoubtedly owing to this caufe, 
and its proportion vaftly larger than it 

could be in this inftance, it was {till fo 
“minute as to be fcarce difcoverable by a 
chemical examination. 3 


On the whole, when we confider the 
nature of thofe difeafes which are gene- 
rally recommended to thefe waters for re- 
lief, which are-+many of them of the 


* It is not improbable, that the decompofition of the tinctura 

_ fulph. volat. mentioned by Dr. Lucas, which I find, on re- 

- petition of the fame Experiment, to be true, may be owing 
to fome degree of an impregnation of this kind. 

+ Many minute circumftances, which perhaps might have 

- {earce any perceptible effect on a perfon in health, might be 

of the worft confequence to thofe who are already predif- 

pofed to diforders of this kind. 


{ame 
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Parti. fame kind with thofe occafioned by this 

pernicious mineral, and not a few adtu< 

ally produced by it, we fhall then fee the 
peculiar propriety of avoiding any poffi- — 

bility of an impregnation of this nature. 1 

would therefore humbly, though earneftly, © 

‘recommend to thofe,who are the guardians 

of thefe antient and juftly celebrated 
fountains, to fubftitute a refervoir of mar-_ 

ble, or, what perhaps may be full as pro- 

per, of grit ftone, in place of the leaden 

one now ufed, and wooden, or, what may 

ferve the purpofe ftill better, caft iron 

_ pipes for the fupply of the pumps*. 


EARTHY SUBSTANCES:—=SIMPLE. 
XX: CALCAREOUS EARTH. 


-I mentioned, in the forner part of this 
Work, that there was but one kind of earth 
that was ever found, in its fimple ftate, 
native in fprings, in fufficient quantity 
to bring them under the definition of 


vat | have the fatisfaction of finding this piece of A ee: ap- <— 
proved of by feveral of the moft eminent of the Faculty, a- 
_ Mmongwhom Iam happy in mentioning Dr. Dealtre, of York, * 
Dr. Wall, of Worcefter, Dr. Cuming, of Dorchefter, Dr. 
Percival, of Manchefter, and Dr. Haygarth, of Chefter. 


Mineral 
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‘Mineral Waters, and this is the Calcareous. parr It. 
‘Whether this enters into the compofition 

‘of the Bath Waters, in its cauttic ftate, 

and uneombined with any other fubftance, 

is a curious queftion. The copious preci - 
pitation of a calcareous earth, confequent 

on the addition of a mild alkaline falt, 

would lead us to imagine this to be the 

cafe, as this always happens on its being 

added to lime water. 


Though I do not deny that a fmall pro- 
portion of calcareous earth, in form of 
lime, may be found in the Bath Water 
that has ftood fome time, which is 
rendered ftill more likely by the greenifh 
tinge the water gives to the vegetable 
blues in thefe circumftances ; yet we have 
no reafon to think any fuch fubftance is 
united to them when frefh, as they then 
feem to give proofs rather of an acid im- 
pregnation *, The figns they feem to 
give of an impregnation of an alk. na- 
ture, may be owing to the decompofition 
of the hep. fulph. c. calce viva contained 
in the besa caufed by the flying off of 


B* Vide ooh eae XXXI. where it is faid to change the 
vegetable blues to a reddith tinge. 
part. 
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Part lil. part of the acid, and leaving a fuperfluous | 
quantity of the calcareous earth, in form of 
quick lime, united with the water. By the’ 
above Experiments it appears, that the 
hep. fulph. c. calce viva anfwered all the 
tefts above mentioned, which are com- 
.monly accounted proofs of the prefence of 
a calcareous earth. ‘The manner that this 
comes to pafs has been above explained, 
when I treated of that fubftance*. Nor 
is there more reafon to think that calcareous 
earth is contained in the Bath Waters, by 
being united with an over proportion of 
ule air, according to Mr. Cavendith’s 
theory, fince, if this were the cafe, it muft- 
depofit the earth immediately on the eva-- 
poration of the fixible air, which is not the 
cafe. 


* The calcareous earth, left on evaporation of the Bath - 
Waters, might countenance the opinion of its prefence there 
in a feparate ftate. ‘This however may happen, and is pro- 
bably occafioned by the decompofition of the hep. fulph: c. 
calce viva, which, on ftanding expofed to the air, and more 

- efpecially by ftrong boiling, fuffers a decompofition, and of — 
confequence feparation of its parts; the vol. vitr. acid and © 
phlogifton being diffipated, and the calcareous earth preci- — 
pitated in a mild ftate. Selenites too, which is largely con- 
tained in thefe waters, undergoes, in the fame circumftances, a | 
fimilar decompofition, Ts may in part occafion this ap- — 


pearance. . 
The 3 


EXPERIMENTS of BATH WarERs. 307 
The precipitation which occurs on the Parr Ill, 
-addition of lime water, is probably owing 
to the calcareous earth, precipitated from 
“the lime water itfelf, by the fixed air in the 
Bath Waters, and never originally contain- 
ed in the waters themfelves. This is far- 
ther proved, by no precipitation happening 
“in the waters, on addition of lime water, 
after they have ftood fome time, even 
though no fpontaneous earthy precipitation 
has taken place. 


We may then fafely conclude, that Cal- 
careous Earth is not found native and un- 


combined with any other fubftance in the 
Bath Water. 


_ XX. Eartuy Susstances.—Com- 
3 POUND SELENITES. 


- Though I cannot allow that Calcareous 
Earths per /é have any hare in the com~ 
pofition of thefe waters, I own that, in 
their compound ftate, they form one of 
‘its principal impregnations.. Combined 
with acid, in form of Selenites, they are 
undoubtedly contained in the waters, as 


appears plainly from the cryftals left on 
4 X 2 evapo- 


Meio 
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Part Ill, evaporation, which were of * an hexagonal 
prifmatic form, of {mall fize, nearly infipid, 
and {carce perceptibly foluble in water. To 
this impregnation the curdling of foap may 
poffibly be owing, though that may. be 
produced by the hepar fulph. cum _calce 
viva‘. 


On the whole, the foregoing Experi 
ments fufficiently prove the prefence of this 
fubftance, though i it does not feem to have 
any great effect in compofing the medici- 
nal qualities of the waters. a 
XXII. Sar CaATHARTICUS AMARUS. 
The next body that comes under con= 


fideration, i is the Spurious Glauber’s Salt, or 


* Selenites is defcribed by many authors?, who have wrote 
on the Cryftals of Salts, as cryftallizing on the furface of its” 
menftruum in ‘thefe laminz. ‘This, however, is only ” a) 
miftake, fince it only happens when the evaporation is car- 
ried fo far.as to form-a pellicle on the furface. In that cafe 
it cryftallizes in a feemingly laminated form. But, on mi-— 
crofcopica] examination, even thefe appear to be compofed - 
of hexagonal prifmatic cryftals, though {mall and irregularly 
formed, occafioned by their running into clufters, by too 
hafty a cryftallization. By a judicious management of the 
heat, and fometimes by addition of a fmall quantity of reti- 
fied fpirit, towards the end of the evaporation, felenites may 
be brought to form, in fair and well dhaped ee at the 
bottom of the veflel. fe 

+ Vide note on Experiment IT. 


j fy 


Sal 


a Lewis’s New Difpenfatory, p. 461. edits 2. 
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‘Sal cath. amar. There does not how- Pazrill, 
ever feem to be the leaft reafon to autho- 
_rize our belief of its prefence in the Bath 
Waters. Their tafte by no means refem- 

bles thofe of this kind, and the refiduum 

‘eft on evaporation gives not the leaft fign 

of it. Were this falt contained in the wa- 

ters, it might be eafily detected by this 

“means, as the vitriolic acid is not feparated 

from magnefia by the heat neceflary for 

the evaporation, and then the hexagonal 

-prifmatic form, bitter faline tafte, large 

fize, and eafy folubility of its cryftals, 

would foon diftinguifh it from all others of 

this kind. The cryftals, indeed, which 
appear, on the evaporation of the Bath Wa- 
ters, are of the fame form with thofe of 

the magnefia, Glauber’s falt, and in fome 
degree of a faline bitter tafte, as all falts 
that have vitriolic acid in their compofi- 

tion are, but that is extremely flight in 

comparifon with the other. They are 

likewife of {mall fize, and not foluble, un- 

lefs in a very large proportion of water, 

which fufficiently diftinguithes them from 

thofe of the Sal cath. amar. which is 

foluble in as {mall proportion of water as 

X 3 _ any 


- 
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Parrlll, any faline fubftances we are acquainted’ 
with, 


XXIV. VA GU Aaa 


The next fubftance that prefents itfelf 
to my enquiries is Alum. ‘The Bath Wa- 
ter, when nearly evaporated, has fome de- 
gree of an auftere bitter tafte, but does 
not pofiels that naufeous {weetifh one 
which is always inherent in Alum., A 
{olution of a fixed alkaline falt caufes, in- — 
deed, a white precipitation, but. by no’ 
means in the flocculous form in which the 
earth of Alum is always precipitated, nor 
is any part of the precipitate re-diffolved, 
which is always the cafe when the fixed — 
alkali is not added in fufficient proportion - 
to faturate the fuperabundant acid con- 
tained in the Alum. Add to this, that the 
earth of Alum is equally precipitated by. 
cauftic as mild alkalies, which is not the 
cafe with the Bath Waters. | 


On examination, likewife, of the refiduum 
of the Bath Waters, no marks of Alum are — 
to be found; the faline particles are all — 
hexagonal, or cubical, and of {mall fize ; 
whereas Alum, as was before obferved, 
fhoots into large angular maffes, confifting 


“of @ 


eid 


f 
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of eleven planes, five of which are hexa- pageqi. 


gonal, and fix quadrangular. Alum like- 


wife is much more foluble in water than 


falt thus obtained, the former requiring 
only about ten times its weight of water to 
diffolve in, but the latter infinitely more. 


On the whole, we have no reafon to think 
_ Alum to be an ingredient in their com- 
- pofition. 


' 


AERIAL BODIES. 
I now come to the laft head of impreg- 
nations, viz. Aerial Bodies; of thefe the 


firtt mentioned in the Catalogue is Com- 
mon Air, ) 


XXXVI. Common AIR. 


This feems to be very fparingly con- 
tained in the Bath Water when freth *, as 
fewer bubbles are obferved in it, when 
placed under the exhaufted receiver +, than 
in water that has {tood fome time expofed 


* This Experiment was tried with the water taken up 
from the Bath. When the water from the pump was ufed 
the event was different. 

+ Though the Bath Waters frefh from the fpring fhew 
but little marks of their containing Air by the Experiment 
mentioned above, yet, when grown cold, and having been 
expofed fome time to the air, it exhibits the fame appearances 
with common water. | 


X 4 to 


gle 


Parr, to the atmofphere. This obfervation may, — 
indeed, be applied to many {prings, | as 
they are all found to contain it in lefs — 
quantity when frefh, than after remaining — 
fome time in an open veel. The air 


» a ed 
- 
, 
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likewife contained in thefe waters muft be 


ted Seas 


highly rarefied by their heat, infomuch as 
to be diffipated nearly on their firft com- — 
munication with the atmofphere, before it — 


could be poflible to make them the fubjeéts _ 


of experiment. Thus we fee common 


water, that has been boiled, or ftrongly — 
heated in an open veffel, gives, for fome 
time after, very little marks of containing 


air, exhibiting few or no air bubbles under 


the exhaufted receiver, and freezing with- 


out any increafe of bulk. 


I am inclined to believe, that a confider- 4 
able quantity of Common Air is united — 
with the Bath Waters mechanically in ~ 


their fall from the pipe, and that to this is . 


owing, in fome degree, the number of air — 


bubbles, which we fee adhering to the 
fides of the glaffes when juft filled. I have 


myfelf obferved, in confirmation of this, — 


that thefe were not near fo numerous 
when the water was taken up, by immerf{- 


ing 
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manner as at Tunbridge, although the tafte 


~~" 


was at leaft equally poignant, and all the 


“other fenfible qualities equally remarka- 


ble. Although this fubftance can hardly 


be faid to enter into their compofition at 


their firft rife, yet, as it is always united 


with them in the ftate in which they are 


_ offered to us, and as its prefence there is 
_ probably by no means unimportant, I can= 
not refufe it a place in the catalogue of 


‘ Impregnations. 


nae 
i 


XXVII. FixiBpLre AIR. 


“Although Common Air feems to be con- 


tained in the Bath Waters but in {mall 


proportion, this is by no means the cafe 


with the Fixed or Mephitic Air, whofe 
_ prefence here is very evident, and is pro- 


bably one of the greateft fources of 


their admired qualities. The {parkling 


_ appearance, pungent tafte, and, on many; 


if taken in large quantity, inebriating 
effects, are fufficient evidences of this. Per- 


haps, likewife, the odour, mentioned by 


_ Dr. Lucas as prejudicial to weak lungs, and 


of 
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ing a glafs into the fpring head, in the Part Ill. 
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Pant lll. of an * acid pungency, might be more | 
owing to this than to the volatile vitriolic 
acid, to which it is ufually attributed. — 
Thefe indeed may be very eafily miftaken 
for one another, as it is not improbable 
that an acid is always either united with, — 
or makes part of, the compofition of Fixed 
Air; fince even that, when accumulated in 
large quantity, as on the furface of fer- 
menting liquors, is found to change the 
colour of vegetable blues to red. 


~ 


Chemical Experiments likewife confirm 
eur opinion of this impregnation, which 
their fenfible qualities had indicated. The 
precipitation of the lime from lime water, — 
on admixture of the Bath Water, when 
freth, and the ceafing of this effect, on its 
ftanding expofed to the air, the film pro- 
duced on the fame by the fteam of freth 
drawn Bath Water, conveyed by a bended 
tube on its furface, prove this very clearly. 
To this likewife is owing the burfting of — 
the bottles, if corked up as foon as filled 


* Dr. Percival found, that the air produced from an 

| effervefcent mixture of earths, or alkaline falts, with the 

vitriolic acid, was in fome degree offenfive to refpisation, 
which was nat the cafe when the vegetable acid was ufed. 


, fram 
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from the fpring, and in fome degree the PaxrIlt. 
| fenfible diminution of the bulk of the wa- 


ter, on ftanding a few minutes expofed to 
the air. To this, however, it may poffi- 


_ bly be objected, that if the Bath Water 


contained Fixed Air in large quantity, its 


effects on the human body, fo far from 
being falutary, muft be highly prejudicial, 
_-fince that fubftance is known to caufe de- 


Jeterious and even fatal effects; witnefs 


the many accidents that have happened 


from too near an approach to a veffel of 
fermenting liquor, whofe effluvia, which 


we know to be compofed principally, if 


not altogether, of Fixed Air, produce the 


moft fudden and fatal confequences to ani- 


tal life that we are acquainted with. 


In anfwer, however, to this, we may 


‘ alledge, that although I own the effects of * 


* It has been lately difcovered, by my learned and inge- 
nious friend Dr. Percival, of Manchefter, that Fixible Air 
differs greatly in its effeéts, according to the different fub-' 
{tances from which itis procured. ‘That although fome kinds 
of it are fuffocating and deleterious, others may be refpired 
with fafety, even when largely accumulated, and are fo far 
from proving injurious to the lungs, that they furnifh: a 
powerful remedy in feveral of the diforders of thofe organs. 
Probably the Fixible Air contained in thefe waters 1s of fome 
of thoie kinds which are innocent, or leaft injurious to animal 
life, 

fome 
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Partill, fome kinds of Fixed Air, when accumu- 
Jated in large quantity, to be as thus re-— 
pense yet, when united with a certain | 

* proportion of common air, it becomes 

harmlefs, and may be even refpired with 
fafety. It is remarkable of Fixed Air, that 
its pernicious effects feem chiefly exerted — 
when taken in by re{piration, and that the 
fame fubftance which, receivedintothelungs 
fhould induce an almoft inftantaneous -} pa- 
ralytic torpor on the vital organs, fhould, 
when taken into the ftomach, prove a 
powerful and i invigorating ftimulant. 


The celebrated effects of thefe waters, 
in reftoring weak ftomachs, and enabling 
them to retain food, are, in all probability, | 
owing to this part of tisitg impregnation, - 


* Perhaps to this 2 api it is owing, in fain degree, 
that the effluvia of the Bath, and other Waters which contain 
Fixed Air in fubltance, do not, when taken in by refpira- 
tion, exert any of the pernicious effects on the human body, 

_ belonging to this fubftance, in its feparate flate. 

+ This is to be underftood of it only as taken into the 
ftemach in a certain proportion, as even there, if accumu- 
Jated in too great quantity, it exerts its effects fimilar to 
thofe produced by it, when taken in by refpiration. ‘Thus 
a {mall quantity of rectified fpirits (for the time at leaft) fti- 
mulates and invigorates the ftomach and powers of digeftion, _ 
but if taken in over pri oportion, debilitates and hurts their 
faculties; and if the quantity be very large, induees a fadden 
paralytic sorpor of all the vital powers, + 
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| To the diffipation, likewife, of this volatile p,,rint 
fubftance may be afcribed the {mall effedts 
which thefe waters produce when drank 

cold, or at a diftance from the fpring, 
compared with thofe produced by them 

when freth. | 


The common faline mixture, called, from 
_ its effects antiemetic, affords a ftriking ana- 
_ logy to the effects of Bath Water in this 
refpect, as this was found to exert none 
_ of itsantiemetic qualities, unlefs taken dur- 
_ ing the effervefcence ; and by the account 
given of it by Sir John Pringle, its * anti- 
feptic effects were much more obferyable, 
when taken in this manner, than after that 
had ceafed. For this reafon that learned 
and judicious practitioner has delivered an 
elegant formula for the exhibition of this 
preparation in the act of effervefcence, 
_ whereby its effects of this kind may be bett 
preferved. 


On the whole, we may be affured, that 
Bath Waters contain Fixible Air in con- 
fiderable proportion, and, probably, of the 

- moft innocent kinds. The King’s Bath 


®* This is likewife confirmed by Mr. Macbride’s Ex- 
periments, 


feems 
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Parr lll. feems to contain it in greateft quantity, — 
and the Crofs Bath the leatft. { 


From a review of the above reafoning | 
and experiments, I find, that out of the © 
fubftances which are mentioned as poffible — 
native impregnations of Mineral Waters, 
thofe of Bath contain the following. 


Tare of the Contents of the BATH © 
WATERS. 
Simple. 1. Vitr. =e per | 
fe, very dubious. 
Compound. 2. Common 
L fale in {mall quantity. 


1. Saline bodies. 


3.Hepar fulph. cum calce 


2. Inflammable bodies, ee | i 
| viva, inlarge quantity. 


(4. Iron.—One thirty-fe- 
venth and a half. of a 
| grain in a pint of the 
3. Metallic bodies. water.—Luceas. 
5. Lead.—Qu. if this is. 
not an accidental im- 
i pregnation? ~ 


6. Selenitesin tee quan- 


4. Earthy ee tity. 


7. Common air, probably 
bothin folution or mix- | 
5. Aerial bodies. 4 ture and diffufion. 
8. Mephitic air in large 


{ quantity. 
ART 


[8319] 


ee AR LY, 


APPLICATION of the WHOLE fo the 


Purposes of MEDICINE. 


COME now to the Jaft and moft im- 
portant part of this Work, which is, to 
give fome account of the purpofes to which 
the Bath Waters may be applicable in Me-~ 
dicine. This I intend to confider under 


two heads; the firft of which I propofe 
fhall contain a defcription of the general 
effects of the Bath Waters (when drank) 


on the human body, with fome conjeures 
concerning the peculiar impregnation to 


which thefe effects may be owing, and 


fome remarks on the different qualities of 
the feveral waters, and on the probable 
caufe of thefe variations. 


i] thall next make a fhort application of 
the foregoing to particular Difeafes, and 
fhall fubjoin a few obfervations on the cafes 


‘in which they are contraindicated, or 
_ where their ufe would probably be preju- 


dicial, or at leaft of no fervice. This I 
thal] endeavour to deduce from the known 
effects 


Part IV. 
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Part IV. effects of the waters on the human bodys 
and the propriety, or impropriety, of ufing — 
medicines calculated to anfwer fuch indica- 
tions in fuch complaints. | 


I fhall add, laftly, a fhort abftra& of ; 
thofe fpecies of Diforders in which thefe 
‘waters have been found of fervice in prac- Pi 
tice, and of thofe which, from analogy or — 
reafon, we might i imagine likely to be re- 
lieved by them. 


This laft part is addrefied osinéipally to 
the Faculty, and I have taken the liberty — 
of making ufe of Dr. Cullen’s fyftem, as 
contained in his Synopfis, lately publithed, 
which is the moft clear and comprehenfive | 
of any that I have feen. 


_ ‘The candid reader will fcarce expect a full 
difcuffion of the above articles in a Book of 
this kind. I mean no more than to offer — 
my fentiments in generd], and have made 
choice of the above-mentioned plan, only » 
for the fake of reducing them to method. — 
I am confcious that to treat the fubject as — 
it deferves would require a much greater — 
fhare of abilities than what I can pretend _ 
to, and would, moreover, be too volumi- 


nous a work to be comprized within fuch © 
‘narrow 
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narrow limits. All TI aim at here, istogivea Parriv. 
fhort abftract of the Qualities of the BathWa- 
ters, and of the Diforders in general to which 

they are principally adapted and I flatter 
myfelf, that this Work may not be entirely 
ufele{s, if it ferves only as a fketch of a plan 
on which fome future Writer may enlarge. 

Such is the plan of the firft Chapter of - 
this divifion of the Work, which ‘may, in 
fome refpects, be called the Medical Part: 

In the fecond Chapters which may be 
called, though perhaps not ftricly, the 
Pharmaceutical Part, I ptopofe to treat of 
the methods by which thefe waters may 
be beft managed, fo as to anfwer, moft 
faccefsfully, the above indications in the 
cure of difeafés. This I propofe to Bina 

‘in the following ordet : 

. As to thé choicé of the waters. 
2. The ftate of the waters when drank. 
g. Quantity. | 

4. Time of day. 

5. Length of time proper for them to be 
continued. 

6. Seafon of the year beft sia to 
their ufe. 

7. Regimen of life. 

8. Subftances proper to be ufed at the fame 
time with the waters. — 

y CEPA: 
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Opi began cWeara steer hn, 
$B Ol Be aids 


On the general Effects of the Batu 
WATERS. 


Pasriv. “P*HE firft quality of the Bath Waters 
of which I fhall fpeak, as being the | 
moft obvious, is their ftimulant * one. | 


3 | 
_ Their heat, sa and poignant tate, | 
and, if largely taken, inebriating effects, — 
are great evidences of this, which are 
confirmed by their effeéts on the fyftem. 
They accelerate and raife the pulfe, in-, 
creafe the heat, and excite the fecretions.: 
So far as to their general effects. 


But it may be doubted, if they do not 
poficfs a ftimulus of a peculiar kind. The 
glowing fenfation in the ftomach perceived 
on drinking them, the fudden increafe of 
ftrength often procured by their means,’ 
and, if too largely taken, the pain in the _ 

oe 

* By Stimulants I mean fuch fubftances as excite the mo- 


tion of the fibres in living animal bodies. All thofe medi- 
‘cines that go under the name of cordial are of ti. : kind. ‘* 


head 


to the Purvosrs of Mepicine. 323 

head which they occafion, indicate, that PaxrIV, 
they are poffefled of a degree of ftimulus 
of a particular nature, principally affecting 
the nervous fyftem, and not to be mea- 
{ured entirely by the pulfe, heat, or in- 
creafe of fecretions, fince thefe are often 
not proportionally affected. This is, in 
My opinion, confirmed, by obfervation of 
‘the effects they produce on the ftomach 
and appetite, when the ftrongeft ftimuli of 
other kinds had been tried in vain, 


From their immediate action on the 
body, it appears probable, that they act in 
this way through the intervention of the 
ftomach, to which their {timulus feems in 
a manner fpecific. This quality is com- 
mon to all the fprings, but poflefied in 
leaft degree by the Crofs Bath Water, and 
in the higheft, as is generally thought, by 
that of the King’s Bath. This varies in 
fome habits, but this difference is more 
probably owing to peculiarity of confti- 
tution, than any inherent quality of the 
waters. 

To what this quality may, with moft 
probability, be afcribed, comes next to be 


confidered. 
5 ¥ 2 In 
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APPLICATION of the WuoLr 


In my opinion, it is principally owing to 
its aérial impregnation. I do not deny 
that the chalybeate, and perhaps the ful- 
phureous parts of the impregnation, and 
the heat of the water itfelf, may have 
fome fhare, and, moreover, the junétion 
of all thefe with the faline qualities, may 


form an united ftimulus, different from 


what any of them would have exerted 
when feparate; but Iam ftill inclined to 
think, that the fixible air is the chief 
agent, and prime fource of this quality. 
The chearfulnefs, and, if too largely drank, 
inebriating effects, fimilar to thofe we fee 
follow the drinking fermented liquors, 
which are produced by thefe waters when 
frefh, and the lofs of thefe qualities on 
ftanding, prove very plainly, that thefe 
effets are owing to a volatile part of the 
impregnation. The water, indeed, on- 
ftanding, foon lofes the chalybeate im-— 
pregnation likewife ; but this is too in-_ 
confiderable to have fuch powerful effects 
attributed to it. The water, indeed, on 
ftanding, feems to fuffer a decompofition, — 
and, confequently, a change of nature of 
the fulphureous impregnation alfo; but it 


Jofes its ftimulant quality, in a great de- 


gree, 
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only one to which this quality can be 


-afcribed, as it is a volatile fubftance itfelf, 
and agrées in’ effects, in a great meafure, 


with thofe produced by thefe waters. 


In all probability, the King’s and Hot 


| Bath are more ftimulant than the Crofs 
Bath, on account of their being more 
largely impregnated with this fubftance. 


Another quality which the Bath Wa- 


ters poffefs, is that of affringent. ‘This 


is proved by their effects on the human 
body, coftivenefs being a very common 
circumftance attendant on their ufe. It is 


not improbable; likewife, that their effects: 
in reftoring the tone of the ftomach and 


bowel’; may’ in fome degree be owing to 
this quality. Whether thefe waters be 
dire@tly aftringent, or whether they are 
only confequentially fo on the bowels, ow= 


ing to their increafing the heat, and raifing 


and accelerating the pulfe, and increafing 


the other fecretions, perfpiration parti- 


cularly, is a doubtful cafe. I have fome 


doubts if the King’s Bath Water be not 
in its nature aftringent, for the reafons 


3 given 
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gree, before any figns of this appear. The parriv 
_aérial inyprégnation thén appéars to be the 
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 ParriV, given in the third * part of this Work ; 
but, exclufive of this, I doubt, whether | 
any of them have much claim to. fuch 
quality, except in a fecondary view. But 
as they all are frequently found to exert. — 
this effect ultimately, it cannot well be — 
denied that they have fome title to the 
appellation. ‘To what this quality in the 
waters is owing is difficult to afcertain, 
The King’s Bath, which is moft remarka- 
ble in this way, has been mentioned as 
lying under a fufpicion of fome impregna- 
tion with lead,. which, if well founded, 
would amply account for this quality. J 
confefs I am not fully fatisfied that they do 
not all partake of a fimilar impregnation, 
though perhaps not in fuch a degree, fince 
leaden pumps and pipes are common to 
all; though in the Hot, and, I believe, 
the Grate Baths, the ciftern is made of 
fione. 


_ The chalybeate impregnation, likewife, 
may act in this way, but this is too flight 
to act fo powerfully as is obferved here. 
The heat, likewife, and ftimulant quali- 
ties of the waters (dependant on the fixi- 


ae 


* Vide article Lead. 


ble 
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ble air) promoting urine and perfpiration, ParrIV. 
-muft, as was before obferved, of confe- 
quence diminifh the evacuation by ftool ; 
and though J do not imagine any of the 
impregnations, of which we are tolerably 
well affured, can have any great power 
in this way, yet I will not abfolutely deny, 
that, when combined, they may, in fome 
conftitutions, act directly on the fyftem as 
aftringents as well as ftimulants. | 


The King’s Bath is moft remarkable for 
this quality, and the Hot Bath is generally 
thought to have the leaft of it. . 

Whether this be owing to any impreg- 
nation of Lead * in the King’s Bath Water, 
which I mentioned before, (which is not 
in that of the Hot Bath) as being to be 
fufpected, I cannot perfectly afcertain. 


The Bath Waters in general likewife 
poflefs the quality of being diwretzc. This 
quality is well known to moft of thofe whoa 
have made trial of them, it being generally 
eftcemed one of the beft methods of their 
paffing off, and fuch as generally indicates 
that the patient will receive benefit from 


* Vide Part the third, article Lead, 
Y¥ «4 their - 


Parriv, their ufe. They feem to poflefa this quas 
lity with no great peculiar ftimulus on 
either the {ecretory or excretory organs off 


APRLICA PION of the WHOLE 


urine. I once thought that their action 


in this way was, ina great meafure, me~ 
chanical, and owing merely. to the quan- 
tity of diluting liquor taken in; but I am, 
now convinced that they. are endued with — 


a great degree of diuretic power, arifing- 
from their own, particular impregnations ; 
and this is confirmed by obfervation’ of 


their great evacuating. effects in this. way, 
in dropfical complaints, where a mere di- 


luting liquor taken in large quantity would 
have had no fuch effect, and by its bulk 
would: be thought highly improper. | 


What this. quality. is. owing to. is next 
to be confidered,; and:here again I am in- 
clined to afcribe their operation in this 
Way, principally to the fixible air. I do 
not deny that its ftimulus is modified, and 
perhaps directed to the urinary paflages by 
the faline part of the impregnation ; but 
fam well fatisfied that this effe@ is, in.a 


great_meafure, owing to the fixible air, , 


fince IT have obférved, that the waters 


drank at home did not prove nearly fo 


diuretic 
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diuretic as when drank at the pump, al- PanrlV, 
though moderate exercife, by walking a- 

bout ina cool room, was ufed with them. 

I have likewife been affured by feveral, 

that the Bath Water, when drank at a 
diftance from the place, exerted very little 

effect of this kind upon them, although 

when drank at the pump it thewed it in 

a high degree. 


But though I afcribe a peculiar diuretic 
‘quality. to the Bath Waters, I confefs that 
their bulk, and the exercife generally. ufed 
with them, I mean the walking in a cool 
air during the intervals of drinking, as is 
generally done in the pump room in a 
‘morning, contribute, very powerfully, to 
determine the waters to pafs off in this 
manner. | 


_ Thave not been able to Bianee fatif- 
factorily, which of the fprings poffefs this 
quality in the greateft degree, though I 
think the Crofs Bath poffefles moft of it, 
probably on account of its being leaft 

ftimulant. 
The Bath Waters are likewife diapho- 
retic. “This quality of them is well known, 
| as 
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PartIv. aS well as the foregoing, and probably 
both are modifications of their ftimulant. 
quality. In general, when a warm regi- . 
men, and rather fedentary manner of life 
is ufed, they prove diaphoretic; and when ! 
cercife, efpecially walking in a cool air, 
as before-mentioned, is joined with their 
ufe, they pafs off by the kidneys. It is 
likewife obferved, that their effects in this. 
way are much directed by the weather. 
In warm feafons they are much more dif- 
pofed (as indeed all ftimulants are) to 
affect the fkin than the urinary {fecretions, | 
and the contrary is obferved when the 
feafon is cold. But though thefe are their : 
general effects, yet they are much. varied 
by the idiofyncrafy, or peculiar difpofition 
of the patient. I have obferved feveral, 
who, having tried the waters in cool wea- - 
ther, and, perhaps, by that means given 
them a determination to pafs off by the 
urinary. fecretions, in whom this difpofi- 
tion has not varied, even though the ufe 
of the waters was continued through a 
warm feafon. In general it is obferved, 
that a determination to the urinary paflages, 
though often difficult-to procure, is, when 
gained, the moft fixed and certain of any, ° 


and . 


to the PURPOSES of MEDICINE. 331 


and perhaps to this is owing the sey PartlV, 
of the cure of the diabetes. 


= Lhis effect of the waters is, probably, 
owing to the fame caufe with the forego- 
ing, being, in all likelihood, as I before 
‘obferved, both of them modifications of 
their fimulant quality. The heat of them 
indeed feems to favour this fecretion more 
than the diuretic one. 


I have not been able to determine, {atif- 
factorily, in which of the fprings this effect 
is moft remarkable, though I think it more 
prevalent in the King’s and Hot Bath than 
the Crofs Bath. 


Another quality of the Bath Waters is 
that of being antif/pa/modic. 


“I have not before obferved, that this 
effect has beer taken notice of as directly 
produced. ‘Their efficacy in feveral fpaf- 
modic and nervous cafes has been often 
remarked, but their effect in this way 
mas. been, ~] believe, afcribed to their 
ftrengthening the habit in general, reftor- 
ing the fectetions, and enabling nature to | 
perform her feveral functions properly. 
Br say I am well fatisfied that they are 

of 
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of great fervice in fpaf{modic diforders, by 
means of the above-mentioned qualities, . 
Tam convinced likewife that, in fome 
cafes, they are directly antifpaf{modic. This 
is proved by their immediate effect in the 
colica pictonum, and thofe convulfive 
reachings which are often produced by 
the gout attacking the ftomach, where. 
their action is too immediate to be aferibed 
to any other quality. ‘This is corroborated 
by obfervation of the great effect of an- 
tifpafmodic medicines*, mufk particularly, 
in the fame complaints, 


To what this effect is owing is difficult 
to determine. To me it appears chiefly 
owing to the aérial part of the impreég- 
nation, which feems to poffefs qualities’ at 
once f{timulant and. fedative, which is the 
foundation of moft antifpafmodics. Perhaps 
the qualities of the fixible air in this way 
may be modified by the faline and ful- 
phureous parts of the impregnation. [| 
think the Hot Bath pofieffes this quality 
in greateft degree. Whether this is owing 


ta its being more free of any leaden i im- 


* Vide Eflays arid Obfervation®, Phyfical and Literhiy: 


Val. UL. p. 2g. 
pregnation 
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pregnation than the King’s Bath, I thall paariy, 
not determine. 


Another quality of thefe waters, which 
I have not feen remarked by any one, 
is that of being antifeptic. 


_ That they poffefs a property of this 
kind has been fhewn by experiment *, 
and it does not feem improbable, that 
the good effects of the waters, in reftoring 
weak and relaxed conftitutions, may be 
in part owing to this quality, fince a 
tendency to putrefaction is a very fre- 
quent attendant on a weak habit, and 
contributes, in its turn, greatly to favour 
the complaint. 


The change of the confiftence of the 
flefhy and mufcular parts of the body, 
from a foft and flabby to a-+ firm and 
hard one, which is an effect frequently 
produced by the Bath Waters, are great 


evidences in favour of this opinion. 


What is the foundation of this quality 
remains now to be confidered, and here 
I can have no doubt in afcribing it prin- 

* Vide Experiments.on the Bath Waters, Part WEL 


+t Vide M‘Bride, on the Powers of Antifeptics, 
| cipally 
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PartiIv, cipally to the aérial part of the impreg= — 
nation, fince fixible air has been found ~ 
a powerful preventer, and even corrector 
of putrefaction, both which qualities feem 
to be poffeffed, in fome degree, by the 
Bath Waters. The faline, and even cha- 
lybeate part of the impregnation, may, 
perhaps, have fome effec& in this way; 
but I imagine they are too flight to 
caufe much perceptible difference. 


} By experiments, the King’s aay Hot 
Baths appear to poffefs this quality in a 
much greater degree than the Crofs Bath, 
which 1s, probably, owing to their being ; 
more largely impregnated with fixible air. — 


SeconDaRY Quatitizs of the Baru 
WATERS. 


Such are, in. my opinion, the general 
qualities of the Bath Waters; but they 
alfo poffefs feveral others of a fecondary — 
nature, which are not fo frequently ex- 
erted, and which likewife are either me-_ 
chanical, or, in a degree, dependant on 
thofe already mentioned. ‘Thus, in cafes 
of vifcidity of the fluids, owing to their 
ftagnation, from an inertia of the vefféls, 

or 


/ 
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of from retention of the proper excretions, 
‘Bath Waters, as exciting the motion of 
the veflels, increafing the fecretions, and 
diluting the confiftence of the fluids in ge- 
neral, may prove afttenuant. By their 
~ftimulant and aftringent qualities ftrenoth- 
ening the ftomach and organs of digeftion, 
and preventing the fermentation of the 
food, they are frequently antacid. In cafes 
likewife, where, from weaknefs, the peri- 
ftaltic motion of the bowels is flow, Bath 
Waters, by their aftringent and ftimu- 
dant quality, reftoring their tone, and ex- 
citing this motion, prove cathartic. This 
effect likewife is in part mechanical, owing 
to their bulk, and, in this way, fimple 
water will have the fame effect. . In cafes 
likewife of the bilious kind, where, from 
{pafmodic conftriction of the biliary duas, 
the bowels are deprived of their ac- 
cuftomed ftimulus, the bile, and of con- 
fequence a coftive habit, follows ; Bath 
Waters, by relaxing the {pafm, gain a paf- 
fage for that into the inteftines, and prove 
in this way purgative, by means of their 
_antifpafmodic quality. 


Bath Waters, likewife, as increafing the 
fecretions by their ftimulus, fometimes 
x. promote, 
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PantlV. promote, among the telt, the fecretion of 
_ mucus in the lungs, and are in this way 
expectorant * 5 arid I think I have feen it 
do fervice in this way, in fome old gouty 
coughs, as promoting the crifis of the dif- 
order by thefe means. I have. likewife 
feen it have this effect with advantage in 
the catarrhus fenilis, and fome other ca- 
tarrhal complaints, not of the pulmonary 
kind, and unattended with heat or fever, 
Thefe waters likewife, as increafing the 
fecretions, promote the falivary difcharge 
likewife. This effect I. believe feldom 
happens in a great degree, though I have 
more than once feenit occur. In this light, 
then, they may be efteemed /alagogue. 


Another effec of the Bath Waters is 
that of proving emmenagogue. ‘This they 
produce by feveral means. The obftruction 
of the menftrual flux is frequently owing 
to, or attended with, a Jax and weak fyftem 
of the uterine vefiels, and, in order to re- 

move the obftruétion of it, it is always ne= 


_ * Expeétoration is fometimes ftopped or prevented by a_ 
{pafmodic contraction of the lungs. Perhaps in this eafe the 
action of the Bath Waters may be owing to their antifpaf- 
modic quality.-Qu. Do not afafceetida and gum ammoniacum 
owe their Sapae cra virtue to their antifpafmodic quality. — 


ci 
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teflary to remedy the flaccidity. he ne 


Bath Waters then, as aftringent and tonic 
medicines, are of great fervice, as they 
 teftore the neceflary conftri@ion, which in- 
creafes the impetus of the fyftem without 
inducing a fpafmodic affe€tion. When this 
diforder proceeds, as it often feems to do, 
_ from a languor and inertia of the fyftem in 
general; the Bath Waters are often effica= 
-€ious in reftoring this evacuation as /fimu- 
fants, though I cannot fay that I can dif= 
cover any peculiar or fpecific ftimulus of 
this Kind that they poffefs. I imagine, 
likewife, that the Bath Waters prove emme- 
nagogue in another manner. ‘This dif- 
charge, though often owing to a flaccidity 
of the veffels, is fometimes owing to a fpaf- 
modic conftri¢tion; and here I imagine 
the Bath Waters, like mufk, caftor, and 
the foetid gums, act by their antifpafmodic 
quality. 

| See? Od. Ih 

On the INpicatTions to which the BATH 

| WATERS are adapted. 

Having thus premifed a general view of 
the effeéts of the Bath Waters, I hall now 
confider the Indications to which they are 

| Zi adapted, 
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PartIv. adapted, with a fhort application to parti- 
cular diforders, and fhall fubjoin likewife 
fome obfervations on the cafes in which 
they are contraindicated, or where their 
ufe would probably be Pieri or at 
leaft of no fervice. 


I fhall purfue, in this application, the 
fame order which I have done in treating 
of their effets. | 


‘The Bath Waters are in general indi- 
cated as ftimulants, in cafes of languid 
motion, and this not only as merely the — 
confequence of weaknefs, but in many 
other cafes where the moving power of 
the fyftem is inert and flow. As this — 
indication is the moft extenfive, I fhall con- 
fider the effets of the waters as ftimu- 
lants, and exerting this power under three 
heads: 1. Their effects on the fyftem of 
the blood veffels. 2. Their effects on the 
nervous fyftem. 3. Their effects on the ali-. 
mentary canal. ; 


As to the firft of thefe, the Bath Wag 
ters are indicated in cafes of permanent — 
Jangour, fuch as arifes from, or is attended 

with, a flow circulation ofthe fluids. Of — 
, ate this | 
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this kind are thofe diforders which go Paarly, 


under the name of cacheétic. 


- The moft fimple of. thefe is the Chlo- 
rofis incident to women, which feems to 
be owing to, or at leaft always attended 
with, a flow motionf the veflels. This 
diforder is indeed fometimes owing to a 
‘ Jocal affection of the uterus, but often to 
other caufes likewife. In that fpecies of 
it which is attended with palenefs, dimi- 
- nution of ftrength, and depraved appetite, 
the Bath Waters are generally fuccefsful, 
and may be ufed in all cafes where chaly- 
beate medicines are proper. 


The Bath Waters are likewife of gtéat 
-fervice in cafes where this inertia of the 
_yeffels has increafed to fuch a degree as 
to produce obftrudtions of the vilcera. 
Thefe appear to be frequently owing to 
this origin, efpecially in the female fex 
in general, and often happen in confe= 
quence of neglect of the former complaint. 
The parts generally affected in this way 
are, the liver and mefenteric glands, and 
_ fometimes the {pleen. 


In all thefe, if ufed before the inflam- 


- matory difpofition takes. place, they. are 


2 gene= — 
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Parriv. generally of great fervice when cautioutly 
managed, gently ftimulating and exciting 
the veffels into ation, which contributes 
to remove the obftru€tion, and taking off 
that inertia from the fyftem in ‘general 
which is fo frequently attendant on, and 
fo much contributes to increafe, the com- 
plaint. The Bath Waters are likewife 
indicated in cafes, where, in confequence 
of the above-mentioned inertia, a ftagna- 
tion of the fluids in particular parts has 
taken place, as in cedematous complaints, 
owing to this caufe, fuch are frequently 
called low, weak, phlegmatic cafes. Of 
this kind are thofe cedematous fwellings 
of the legs, and fometimes of the body, 
which we often fee fucceeding intermit- 
tent, and fometimes continued fevers, in 
which the Bath Waters are of fignal 
fervice. The like fymptom often takes 
place after a fit of the gout, for the relief 
of which the Bath Waters are the beft 
remedy. In thefe, if tried before the 
difeafe is too far advanced, they are ex- ; 
tremely efficacious, by their ftimulus 
exciting _ the exhalent vefiels to contrac~_ 
tion, increafing the action of the abfor=_ 


bents, and eee a the fluids to pafs 
off 
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off by the proper fecretions. I fhall now Pagriv. 
proceed to fpeak of their effects in this 
way on the nervous fyftem. 


As the Bath Waters are found fervice- 
able in exciting the motion of the veffels 
when languid, they likewife are efficaci- 
ous in inertia of the nervous fyftem. 
'Paralytic diforders are of this kind, in 
which the Bath Waters, as ftimulants, 
have been found of the greateft fervice, 
and, if judicioufly managed, may be ex- 
hibited fafely in moft of the kinds of 
this complaint. They are peculiarly fer- . 
vicable (when drank) in thofe cafes where 
the affection arifes from diforders of the 
bowels, as in thofe arifing from the bi- 
lious cholic, and thofe which proceed 

from fumes of metallic fubftances, as 
-arfenic, copper, antimony, lead, and 
mercury, where their effect feems to pro- 
ceed from the ation of thefe fubftances 
on thofe vifcera. They are likewife indi- 
cated in thofe paralytic complaints which 
follow fits of the gout and rheumatifm. 


_ The waters are likewife of great fervice 
in thofe paralytic complaints which occur 
in weak habits, fuch as were formerly 
4 3 called 
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PartiIy. called nervous, and often occur, in confe=_ 
quence of low and’ watery diet, dam 
fituations, new built houfes, and which 
often happen among thofe whofe bufinefs 
obliges them to remain in water, or moift 
places for a long time together, as wafher- 
women, fifhermen, &c. : 


Such are the kinds of pueblven come 
plaints, in which the Bath Waters, taken 
inwardly, feem chiefly indicated; but 
they are, undoubtedly, of great fervice 
in many mote ; and I am well fatisfied, 
that i in almoft every kind of palfy what- 
ever, when judicioufly managed, that they 
may be employed with advantage. : 


Connected with paralytic diforders anes 
the apoplexy, — lethargy, and other dif= 
orders of a like kind, in which likewife | 
thefe waters are often of efpecial fervice, 


ters into the fanguineous and ferous; and — 
ftimulant medicines have been thought ~ 
proper in the latter only. I believe there © 
is a foundation for a diftintion of this kind, 
yet I am well affured that the Bath Waters” 
are of great fervice in both thefe, in the 
latter immediately, and in n the former after” 
due 


The apoplexy os been divided by wri- 7 


7 
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due evacuations; and I make no doubt pagriv. 
that thefe waters, though very likely to 
bring on this diforder in a plethoric habit, 
if improperly ufed, may neverthelefs be of 
the greateft fervice in preventing their ac- 
cefs, if judicioufly managed, and this not 
only in the ferous apoplexy, but in the 
fanguineous kind alfo, and I think I have 


{een figns of their approach obyiated by the 
ule of them. 


I thall next {peak of the efficacy of the 
Bath Waters as ftimulants, in diforders of 
the alimentary canal. 


The Bath Waters are of the utmoft 
efficacy in all diforders that depend on the 
- inertia of the organs of digeftion. This is 
the fource of many complaints, fuch as 
are generally called of the ftomach, and 
acefcency proceeding from the fame caufe, 


and the food’s making too long a ftay in the 
body. | 


In thefe complaints the Bath Waters 
are generally of great fervice, efpecially of 
of that kind which is produced by hard 
drinking, in which cafe the Bath Waters 
often exert a peculiar effect, exciting the 

| Z 4. ftomach 


344 APPLICATION Of the Wrote 


PartIV, ftomach and bowels to per form their ae a 
tions, when the ftrongeft ftimulus of other 
kinds had been ufed without effe. They 
likewife eminently relieve the ‘coftivenefs, 
which fo often attends a bad digeftion, by 
reftoring and exciting the periftaltic motion — 
of the Badals to propel the food, and thus 
prove evacuants by means of their ftimulus. ; . 
I fhall {peak more of their action on the 
ftomach when I {peak of their ee ee 2 
and antifpafmodic qualities. 


There is likewife another kind a lan- 
guor, or inertia, in which the Bath Wa- 
ters are of great fervice, which may be 

referred’ to Hie head; I mean the Gout. © 
‘The nature of this diforder has been hi- 
therto very imperfectly explained ; but fo 
much is certain, that it is peculiarly con- 
- neéted with the ftomach, a certain ftrength 
and tone of which is neceflary to produce 
the gout in its proper fituation, the extre- 
mities. ‘Che Bath Waters. are found, by 
experience, to be the beft and fafeft me- 
dicines for this purpofe yet known; their 
ftimulus on the ftomach being immediate 
and peculiar, reftoring to it fick a degree 
of tone as enables it.to fend the gout into 
its 
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its proper place. On this account the Bath PastlV. 
Waters are of the greateft fervice in erratic 

gouty complaints, efpecially thofe wherein 

the gout attacks the noble parts, from an 

inertia of this organ, produced by excefs 

in drinking fermented liquors, and. exceed, 

in this -refpect, any medicine hitherto 

:. cnown. 


e 


I fhall next {peak of the cafes where- 
in the Bath ‘Waters are indicated as afirin= 
gents. 


They ; are indicated in this refped, in 
debility and laxity of the moving fibres, as 
in the rickets, in which cafe they have 
been often of great fervice. They are like- 
wile indicated in the weaknefs which often 
fucceeds large evacuations either of blood, 
{tool, or perfpiration, either artifically pro- 
duced, or owing to nature. This often 
takes place after feverith diforders, wherein 
large evacuations, though neceflary at the 
time, yet in their confequences are preju- 
dicial, in exhaufting the vital powers. In 
reftoring thefe thie Bath Waters are very 
fuccefsful, and often prevent dropfical « com- 
plaints, which fo often occur in fuch cir- 
cumftances, | 
. Teo. They 
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They are likewife equally efficacious in: 


-fuch circumftances, when occurring in con- 


fequence of weaknefs brought on by large 
evacuations, whether of blood or. perf{pira- 
tion, in lying-in women. 


The Bath Waters are likewife indicated’ 
as aftringents in increafed evacuations de- 
pending on laxity of the folids, or debility, 
and confequent irritability of the ‘moving 
fibres.. Of this kind are frequently the 
alvine evacuations, where a diarrhoea con- 
tinues merely, as it feems, from an inability 
in the inteftines, owing to laxity, to retain 
the food a fuffictent time in the body. 
This often takes place after large evacua- 
tions of any kind, but principally after vio- 
lent alvine evacuations, either natural, or 
procured by medicine. In thefe complaints, 
when unattended with fever, the Bath 


- Waters are of the utmoft fervice, and have 


often reftrained fluxes of this kind, when 
the common a{tringents have. been ufed 
without fuccefs, 


They are likewife of great fervicgs in hae 
bitual laxities not owing to thefe caufes, 
but merely producedby a lax, and, poffi- 
bly, on that account irritable, fyftem of the 

: in- 
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inteftines. In thefe cafes the Bath Waters, Par?iV. 
by their aftringent quality, take off the 
flaccidity, and enable the inteftines to re- 
tain the food, and; by reftoring their tone, 
take off the irritability which produces the 
difpofition to frequent evacuations, and thus 
prove antifpafmodic, by means of their 
-aftringent quality. 


pe The Bath Waters have been likewile of 
“great fervice in reftraining evacuations by 
the urinary paflages, as well as ftool. They 
have been found efficacious in the diabetes, 
when all other medicines had failed, even 
the ftrongeft aftringents. 


They have been no lefs efficacious in re- 
firaining that difpofition to perfpiration, 
which fometimes attends people of a lax 
_and irritable habit, and is very weakening, 
though unaccompanied with a hedtic fever. 


Bath Waters are likewife efficacious by 
this quality, in reftraining the fluor albus, 
_and have often cured this obftinate diforder 
in the moft unpromifing circumftances. 
They generally fucceed beft when the con- 
ftitution will bear their ftimulant as well as 

aftringent qualities. 
From 
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From analogy we may conclude, that 


they are likely to be of fervice in involun- 
tary feminal evacuations, 


Another quality which the Bath ites | 


pofless, of great confequence, i 1S their diuretic 


one. The free paflage of the waters, by 
this excretion, has been generally efteemed 
a happy prefage of their effects in moft 
complaints, But I am well affured that 


they are peculiarly adapted to fome cafes. 
. by this quality, 


Their diuretic power renders them efpe> 


cially ferviceable in diforders of the dropfi- 
eal kind, which are frequently relieved by 


jt, notwithftanding the apparent impro-— 


priety of ufing a medicine that contains fo 


large a proportion of watery fluid. ° 


In anafarcous cafes, when recent, and 
a good degree of {trength remains, they are ~ 
generally fuccefsful, and prove the moft 


effetual evacuators of the water, at the 


fame time as, by their aftringent quality, 


they contribute very much to guard again{t © 
a return of the diforder; nay, inftances are 
not wanting where Bath Waters have been 


y 


found faccefsfal i in the mott advanced ftages | 


of 
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‘of this complaint, when large quantities prarry, 
were ufed; and I am almoft inclined to be- 

lieve, both from theory and the hiftory of 
difeafes, that they were more efficacious 

_ formerly, when drank in large quantities, 

than they are at prefent, fince cuftom has 
diminifhed the quantity in which they are 

taken *.. 


They have been found peculiarly fuc- 
cefsful in thofe dropfical complaints which 
arife from a fuppreffion of fome of the 
natural evacuations. Of this kind are 
thofe which happen from 2 check of per- 
{piration, which are frequent among thofe 
who have changed their refidence from a 
hot to a cold climate, and fuch are ge- 
nerally relieved by the ufe of Bath Wa- 
ters. Another cafe of this kind is, when 
a dropfical complaint comes on in con- 
fequence of the ftoppage of the menftrual 


’* The numerous cures, by the Bath Waters, of dropfical 
_ diforders, even in their laft ftage, induces me ftrongly to 
think, with Dr. Heberden, that Phyficians are in the wrong 
to reftrain the drinking largely of diuretic liquors, and that 
_ the thirft, which attends thefe diforders, ought to be confi. 
' dered, as in fevers, an indication of nature towards their cure, 
_ It is obferved of fevera! diuretic fubftances, particularly nitre 
and cantharides, that they are moft efficacious as diuretics, 


when diluted with a large portion of water. 
evacua- 
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- ParrIV. evacuation, and in this too they have bore 
| found very efficacious; 


They are likewife of gréat fervice in 
the fame complaints, arifing from an op- 
pofite caufe, fuch as an increafed evacua- 
tion, as by blood, ttool, or perfpiration, 
and in thofe which fometimes fucceed fe- 
vers, (efpecially of the intermittent kind) 
and immoderate difcharges after delivery, 
or lofs of ftrength, by too great difcharge 
by perfpiration or purging at thefe times. _ 


_ I am likewife inclined to attribute their 
effects, in fome cutaneous diforders, to this” 
quality. They have been long famous for 
their effe@s in leprous complaints, in 
which diuretics, as hath been obferved by 
Dr. Mead, are of great fervice, and on this 
quality depends the effect of tinéture of 
cantharides, which is often fuccefsfully 
given in this difeafe. Their diaphoretic, 

and, perhaps, antifeptic qualities, may 
have fome effect here, but I imagine the 
diuretic quality is the moft material. 

Thefe waters are likewife often fuccefsfully 
adminiftred in fcrophulous complaints, and 
it is not, in my opinion, improbable, that 
their fuccefs in that diforder may be ow- 


ing 
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ing to their diuretic quality. If ACTIMONY Pray IVa 
of the fluids be, in any cafe, the caufe of . 
diforder, it feems ‘as likely to be prefent 
here asin any; if fo, the ation of the 
Bath Water, in curing this diforder, is 
moft properly attributed to this quality, 
fince, by it, they revacuate the acrimonious 
particles, which, in general, adhere to 
the ferofity which is paffed off by urine. 
Perhaps they may act alfo by their bulk 
as diluents, abating, by this means, the 
ftimulus of the acrimony, and, by their 
quick paffage, wafhing out the acrimonious 
particles from the lymphatic glands, and 
evacuating them by the urinary fecretions. 


What makes this account of their mode 
‘of operation more probable is, that even 
common water, largely drank, has been 
of great fervice in this diforder, which 
could only be owing to its effect in wath- 
ing out the lymphatic fyftem. But the 
Bath Waters are found more efficacious, 
probably, in fome meafure, as they are 
fooner evacuated, from their peculiar di- 
uretic quality. They are likewife of great 
fervice in fome of thofe diforders which 


are commonly called {corbutic, and are 
E attended 
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Parriv, attended with fome figns of putrefcencys 
fuch as flaccid gums, fubject to hemor- 
rhage, loofe teeth, &c. In all probabi- 
lity their diuretic quality is of great ufe 
heré, fince, by that, they evacuate the 
faline putrefcent part of the bloed, and 
hence diuretics in general are found to be 
antifcorbutic. 


_ Probably to this quality likewile, may 
be, in part; referred, their good effects in 
obftructions of the liver. The ufe of diu- 
retics in thefe diforders is well known, but 
this effect in general is very difficult to be 
accomplifhed, as the urine is moft com- 
monly fecreted in fmall quantity; and a 
confiderable degree of languor and tnfenfi-- 
bility is generally fpread over the fyften 
which is difficult to overcome. In thefe 
cafes the Bath Waters, if tried in the be- 
ginning of the diforder, before any in- 
flammation or confirmed obftru€tion has 
taken place, are generally fuccefsful, prov~ 
ing the beft diuretics, and by that means 
evacuating the faline parts of the blood, 
grown acrimonious by long retention, and, 
by being mixed with the bile, regurgitated 
into the courfe of circulation, They likes 


wile 
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wife wath out their lymphatic fyftem of Parriv. 
the liver as diluents, and, as ftimulants, 
take off that inertia fo common in bilious 
complaints. They are likewife of great 
fervice, by this quality, in fome gravelly 
complaints. In thofe diforders of this kind, 
where the fand is of the red fort, and, 
though generated often in great quantity, 
joes not feem difpofed to concrete, thefe 
waters, by their diuretic quality, which 
hey exert without any inflammatory fti- 
mulus on the urinary organs, prove of great 
fervice, efpecially if ufed in the intervals of 
the paroxy{ms. 


In thefe cafes they are often of infinite 
ervice in difcharging the gravelly concre- 
ions from the kidneys and bladder in large 
juantity, and with more fafety than any 
ther diuretic. 


T he Bath Waters feem likewife, in many 
safes, indicated, on account of their dia- 
shoretic quality. Probably their great ef- 
ect in ftopping, or moderating habitual 
axities of the bowels, may be owing as 
nuch to the reftoring the determination of 
he fluids to the furface, as to their aftrin- 
gency 5 and, ‘in all probability, the fame 

A a ay 
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ParrIV, quality is of great fervice in the cure of 
thofe fpontaneous vomitings of the food 
which we fee fo much relieved by thefe 
waters. Their diaphoretic quality is, un- 
doubtedly, of great confequence in this 
cafe, from the great confent between the 
ftomach and bowels and the furface of the 
body. It is generally obferved in thefe 
cafes, that the {kin is dry and parched, and 
that the reftoration of perfpiration is the 
beft fign of recovery. Sydenham found, 

that in violent retchings all medicines were 
in vain until a degree of perf{piration could 
be procured; and it is probably owing to 
the diaphoretic property that. ipecacuanha 
proves fo ferviceable in the diarrhoea and 
dyfentery. Probably, therefore, it is on 
account of this quality that the Bath Wa- 
ters are fo ferviceable in habitual evacua- 
tions of this kind, unattended with fever. — 


It isnot improbable, that the good effects 
of the Bath Waters in the diabetes, may 
be in part owing to their changing the 
tendency of the fluids from the urinary 
to the perfpiratory fecretions. The Bath 
Waters, likewife, have been found a powere 
ful remedy for that kind.of dropfy which 

3 often 
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often happens to thofe who changed fud=- ParrIv. 
denly a hot for a cold climate, and is, with 
great probability, attributed to the check 
given to perfpiration by that means. In 
hot climates Nature feems to have acquired 
a habit of pafting off a great part of the 
excrementitious fluid by means of the fkin ; 
_and when this paflage is obftructed, as in 
“this cafe it is, ina great meafure, by cold, 
which here conftringes the pores more 
than in the cafe of thofe who have been 
accuftomed to the climate, on account of 
their greater fenfibility to it, they do not 
eafily pafs entirely off by the other paffages, 
and, by being thus confined in the body, 
caufe dropfy. A drynefs of the fkin, and 
defect of perfpiration, is a general fymp- 
‘tom of dropfy, and it has espe long ob- | 
ferved, that the reftoration of perfpiration 
was a great ftep towards acure. This the 
Bath Waters, if tried before the diforder 
is too far advanced, accomplifh very fuc- 
cefsfully, and prove the moft effectual cure 
for the dropfy by thefe means.. They are, 
probably, ferviceable in all dropfies by this 
‘quality, but feem more particularly adapted 
(as diaphoretics) to that kind juft men- 

A a2 tioned, 
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Parriv. tioned, which feems more evidently to a~ 


rife from an obftruction. of perfpiration. 


They are likewife found of great fonwite 3 
in thofe cutaneous eruptions which often 
come on after a fudden check given to 
perfpiration, and which generally affect 
the face, and are frequently produced — 
by a draught of fome cold liquor taken 
during acopious perfpiration, This is moft 
probably owing to the perfpirable matter 
accumulated in the glands, and by the 
fudden conftriction induced retained there, 
and by its ftagnation growing acrimonious, 
and irritating - parts furrounding. 


The face in this diforder is principally: 
affected, probably from the large. perfpi- 
ration that generally is produced from it, 
and likewife as it is fubje@, being un-— 
covered, to frequent interruptions of this. 
evacuation by cold. . 


In thefe cafes the Bath Water proves 
the fafeft and moft effectual cure, fince 
they, by re{toring the perfpiration, pro- 
cure an exit for the acrimonious matter 5 
whereas other applications that have this 
effet produce it as aftringents, by caufing 

it 
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it to be abforbed into the veffels, where Pans IV. 
it is productive of the worft confequences, 
generally producing a diforder of the con- 
famptive kind. 


Another complaint wherein the Bath 
Waters are, in my opinion, ftrongly in- 
dicated as diaphoretics, is the rbeumatifin; 
by this I mean that kind, or at leaft that 
ftage of it, which is not attended with 
any confiderable degree of fever or in- 
: flammation, 


To reftore perfpiration, or at leat a 
certain degree of determination to the 
furface of the body, feems obvioufly an 
indication in many rheumatic cafes, fince 
the ftoppage of it is fo frequently the 
evident caufe of the difeafe. 


Thus we fee no complaint fo frequently 
induced as this, by damp bedding, fudden 
expofure to cold, blafts of air on any par- 
‘ticular part of the body, &c. and it is 
found by experience that diaphoretic me- 
dicines give the moft effectual relief, and 
hence is derived the efficacy of Dover’s 
‘powder *, and the antimonial preparations, 


* Vide Sydenham, P- 272, : 


Aa 3 Towards 
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ParrIv. Towards the decline of the inflammatory 
diathefis the Bath Waters generally are 
very fuccefsful, both in alleviating the pain, 
by promoting a diaphorefis, and by their 
ftrengthening qualities preventing thatweak- 
nefs which is fo apt to remain on the part — 
after an attack of this diforder. They are. 
likewife very ufeful in reftoring the ftrength, 
and thereby enabling the patient to make 
ufe of his limbs, which is found to be the 
beft preventer of that rigidity which is fo apt 
to follow fits of this complaint, and arifes 
from the difufe of the limbs, owing to the 
difficulty of moving them, 


I fhall now fpeak a few out concern=- 
ing the efficacy of the Bath Waters, as 
given with this intention in the Gout. I 

have before fpoken of their power in ! 
throwing the gout from the vital parts up- 
on the extremities, when I treated of them. 
as ftimulants, and I believe their effets 
in allaying the pain, and carrying off the 
paroxyfm, as diaphoretics, are not lefs re- 
markable. They fecond, in this refpea, In 
an admirable manner, the intention of na- 
tae? pe in a mild and ealy, bot 


pet 


Aa ve 


a eee 


mentioned 


" & 
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‘mentioned by Sydenham as the moft fa- ParrlV. 
vourable method of the paroxyfms going 

off, and do not, like othér evacuants, 
weaken the body at the fame time, but, on 

the contrary, ftrengthen greatly the vital 
powers. 


Their effe& in this way is very great, in 
giving a full and compleat termination to 
the paroxy{m, and by that means render- 
ing the intervals more compleat, and the 
limbs, in confequence, lefs liable to become 
rigid, than could be attained by the apple 
_ Cation of any other medicine. 


I fhall now confider the Bath Waters 
relative to their antifpafmodic quality. 


This property they undoubtedly poffefs 
in a confiderable degree, though their ufe 
feems more adapted to thofe cafes which 
proceed from affections of the vifcera, than 
where the nervous fyftem in general, and 
fenforium commune are primarily affe@ted. 


- Thus thefe waters are of the greateft 
fervice in hyfteric and hypochondriac com- 
plaints, arifing from a weak ftomach and 
digeftion, and thus prove in their ‘con- 

Aa 4 fequence 


360 APPLICATION of the WHOLE 


Partly. fequence antifpafmodic ; but they are 
likewife in many Gace mitccdly fo. 


They afford a very immediate races in 
the hyfteric colic, which’ is generally — 
attended with fpafmodic affections, and 
have given the moft immediate eafe in 
bilious vomitings, which are often of phe 
fpafmodic kind, 


But their moft remarkable effe& in this 
way is in the colic of Poittiers*, com- 
monly called the dry belly-ach. ‘This dif- 
order is always attended with a fpafmodic | 
conftriction of the bowels, which are 
the feat of this diforder. In removing 
this, the Bath Waters have been. much 
more efficacious than any other remedy, 
and have often obtained a paffage through 
the body, when the ftrongeft purgatives, 
even when mixed with antifpafmodics, 
had been tried without fuccefs-+. This 
diforder, from whatever caufe it arifes, 


* For a confirmation of the good effeés of Bath Waters 


jn ‘this complaint, vide Medical Tranfations, vol. ii. p. 


81—89. Dr. Warren’s paper on the Colica Piéthhumn: 

+ The conftrition of the bowels in this diforder is not 
owing, as fome have thought, to a paralytic affection induced 
on them, but to a fpafmodic conftriction, which is proved by 
the relief of this fymptom by opiates. 

| {eems 
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feems particularly fuited to thefe waters; ParrlIV. 
which, if taken before it be too far ad- 
vanced, prove an almoft certain cure*, [ 
am likewife inclined to attribute their ef- 
fects in icterical complaints very much to 
this quality of them. A jaundice is fre- 
quently owing to a fpafmodic conftriction 
of the biliary du@ts, by which the bile is 
prevented from pafling into the inteftines, 
and regurgitated into the blood. In thefe 
cafes the Bath Waters often give almoft 
immediate relief, relaxing the {pafm, and 
opening a paflage for the bile, by its pro- 
per exit, and thus curing the diforder. 
They are likewife of the greateft ufe where 
the gall ducts are obftructed by biliary 
concretions. In this cafe, the duct, though 
capable of confiderable dilatation, is fre- 
quently fpafmodically contracted by the 
irritation of the biliary calculus, which is 
detained in its paflage by that means, and 
occafions exquifite pain in procuring a 
paffage. For thefe the Bath Waters are 
of the greateft fervice ; and I believe more 
gall fants have been obferved to be voided 
during a courfe of the Bath Waters, than 


* Curationem abfolunt fulphove devites, Thermz omni 
imedicamine prettantiores. Tronchin de Colica Pidonum, 


any 
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Pasriv, any other known medicine. A folvent 
; of gall ftones in the body has been gene- 
rally, and, I believe, with reafon, looked 
on as impracticable, fince they lie fo much 
out of the reach of medicine, as Dr. He- 
berden has properly obferved*, and on this 
account the experiments made on thefe 
fubftances, out of the body, have been 
juftly regarded as frivolous and unfatisfac- 

tory. 


I imagine that an ingenious and learned 
writer confidered the Bath Waters in this 
, light, when he reprefented them as ufelefS 
in this complaint. For with refpe&t to 
their efficacy in removing the fymptoms, — 
there can be fcarce more doubt with any | 
perfon who has had an opportunity of 
obferving their effects, than of the Peruvian 
bark, in removing an intermittent fever, — 
They powerfully promote the paflage for 
the bile into the inteftines, relaxing the | 
duct by their antifpafmodic quality, and, — 
by their gently ftimulating one, promoting — 
the reforbtion and excretion of the bile,» 


and by wafhing out the lymphatic fyftera | 


* Vide Medical Tranfactions, vol. ii, on Difeafes of the 
Liver. 


they. 
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they remove obftructions of the liver, and pasrty, 
thereby prevent many of the ill confe- 
quences that arife from thence, fuch as 
{cirrhus, inflammations*, &c, 


One great advantage which attends the 
ufe of the Bath Waters in this complaint 
is, that they may be ufed in general with 
great freedom through the courfe of it, 
@ provided no {cirrhus, or aCtual inflamma- 
tion of the part, has taken place, fince there 

is otherwife no danger to be apprehended 

from their ftimulus. Dr. Heberden has 
_obferved, that the pulfe is very often {carce 
_ quickened by the moft violent pain excited 

by the difficulty of pafling a biliary con- 
cretion, and in general the pulfe is below 
the ftandard, and of courfe their ftimulant 
| quality 1 is rather beneficial than injurious. 


Hyfteric diforders, and menftrual ob- 
ftrutions, likewife, are frequently owing 
to fpafmodic confiriction of the uterine 
veffels. In relieving this complaint, when 
proceeding from this caufe, the Bath Wa- 


gee u ee aes arene Se tear eee 


= Magna enim copia potata hae aque (medicate fcilicet) 
venis bibulis inteftinorum reforbte cito integris fuis viribus, 
pro magna parte, in venam portarum veniunt, & fic per 
omnia hepatis loca diftribute folvunt impatta, & vafa ob- 

ftructa referant. Van SWIETEN, vol, iil, p, 346. 
ters 
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Paarly, ters are of .efpecial fervice as antifpafmodics, — 
and are very frequently {uccefsful where 
they proceed from an ‘increafed irritability” 
of the nervous fyitem, 


On this account they are often of paid 
fervice in thofe obftruétions which occur at 
an early period of life, and in hyfteric con- 
ftitutions. Sydenham * advifes them as the 
laft refort in this diforder. r 


In thefe cafes, then, the Bath Waters — 
prove emmenagogue, in confequence of 
their antifcorbutic quality. je tee 


The Bath Waters, I imagine, are alo 
often of the utmoft fetvice in the gout, by ; 
means of this property. When this com- — 

plaint attacks the ftomach, it frequently ap- — 
pears in form of a {pafmodic affection. In — 
this cafe nothing is more efficacious in — 
throwing it back into its proper fituation — 
‘ than the Bath Waters. Their action in q 
this cafe is too fudden to be attributed to — 
any other mode of ating than their effect 
on the nerves of the ftomach, and that this 
effet is produced in confequence of their 
antifpafmodic quality, appears tes 


 *% P. atx. Diff, Epiftol, 
from 
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from the great effect of antifpafmodic me- PanrIV. 
dicines, particularly mufk, in fimilar cire | 
cumftances. — 


The lait quality of the Bath Waters, of 
which I fhall {peak, is that of being anti- 
Jeptic. This quality they do not appear to — 
me to pofieis in a degree fufficient to make 
them particularly indicated on that account; 
hevertthelefs, I cannot help thinking, that 
it may in fome cafes contribute to the cure 
of fome diforders, in which thefe waters 
are found by experience to be ferviceable. 


Thus it does not feem improbable, that 
the efficacy of thefe waters in cutaneous 
eruptions, which are frequently attendant 
on, and often produced by, a fcorbutic 
habit of body, may be owing, in fome des 
gree, to the antifeptic power of the water 
correcting the putrid tendency of the hu- 
mours.of the body. ‘This appears to be 
the cafe alfo in their effects on the body 
‘in cachectic complaints, which are fre- 
quently attended with this difpofition, the 
change of which is no {mall ftep towards 
the cure of the diforders. The like ap- 
pears to take place in many other weak 
and debilitated cafes, which thefe waters 
fo eminently relieve. res 
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Ceegun te kees in which the BaT#. 
WATERS are contraindicated. | 


Parriv. Having thus {poken briefly of the gene- 
‘ral circumftances in which thefe waters 
are indicated ; I thall now fubjoin a few 
obfervations on thofe cafes in which they 
are contraindicated ; and firft of them as 
ftimulants, as being that quality of them 


which is the moft obvious and remarkable. 


As thefe waters were indicated, in cafes 
where the motion of the fyftem was lan-— 
guid, it follows in general, that where this 
is preternaturally increafed, that they muft 
be improper. Thus they are, in general, — 
improper in all difeafes, owing to, or at-— 
tended with, an increafed impetus of the 
fluids, and in every circumftance where te : 
difpofition prevails. 


This is plainly fhewn in their effects, 
when imprudently taken, during a cold 
or feverifh complaint, the fymptoms of 
which they are found greatly to aggravate. 
In general it may be laid down, that where — 
the pulfe and heat, the laft efpecially, 
exceed the common ftandard in health 


in any confiderable degree, there the ufe 
| of 
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of the waters is improper. They are Paarlv, 
likewife injurious in cafes, where, although 

no inflammatory complaint is actually pre- 

fent, yet fuch a difpofition exifts in the 
fyftem, as is the cafe in phthifical com- 

plaints of the pulmonary kind, wherein 

the ufe of thefe waters is particularly dan- 

gerous. . 


They are likewife forbidden in cafes 
where the motion of the fyftem is partially 
too ftrong, as in all topical inflammations, 
' wounds, recent gangrenes, &c. which are 
greatly increafed by their ufe. This holds 
true of cancers particularly. The gout, 
indeed, is an exception to this, becaufe in- 
flammation is the only falutary form in 
which it appears, and the Bath Waters, by 
increafing this only, encourage it to go off 
~ in the manner intended by Nature. 


They are moreover improper in all 
cafes, where, although no inflammation 
or inflammatory difpofition prevails, yet 
where the exciting the motion of the fyf- 
tem would be attended with hazard, as 
is the cafe in hemorrhagy*, in which they 
Ries DORR ee ite 90.9 0k Vee 


* This holds true of the venereal difeafe alfo. 
are 
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PartiI¥, are very dangerous, and which they are 
found to excite very powerfully. They — 
are likewife, for the fame reafon, to be ~ 
avoided in plethoric habits, wherein all — 
the veffels are diftended with a large quan- _ 
tity of blood, and its return to the heart» | 
obitruéted in fome degree, or rendered 
more difficult by the preflure of the fat 
on the venous fyftem. The Bath Waters, 
when ufed imprudently in cafes of this 
kind, without fome previous evacuation, 
by increafing the impetus of the fluids, 
caufe ruptures of the blood vefiels, in the 
head efpecially, and caufe, in confequence, 
lethargy and apoplexy. 


They are likewife very dangerous on 
this account, to thofe who have a dif- 
pofition to maniacal ‘diforders, proceed- 
ing from, or attended with, inflamma- 
tion of the brain, or its membranes. 
The ftimulus of the Bath Waters, as well 
as {pirituous liquors, ‘feems to be particu-- 
Jarly exerted on the fenforium commune, 
as is evident from the fimilar effects of 
both, fuch as vertigo and giddinefs, and if 
largely taken, a degree of intoxication. Ag 
the ufe of {pirituous liquors is particularly. 

~  hazard- 
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hazardous in this complaint, it is reafona- ParrlV. 
ble to fuppofe that the Bath Waters mutt, 
in fuch cafes, be improper or dangerous. 


‘For the fame reafon the ufe of the Bath 
Waters is forbidden in confirmed obftruc- 
tions of the abdominal vifcera. When we 
are certain that any fuch actually exift, this 
caution is, undoubtedly, proper, as in the 
cafe of {cirrhus, in which cafe ftimulants 
of all kinds are highly injurious, and tend 
rather to fix than remove the obftrudtion. 
But I am inclined to think, as well from 
obfervation as theory, that this caution is 
too much attended to, and that the Bath 
Waters, as well as the Bark *, have got a 
character which they do not deferve. This 
prejudice feems tolerably well got over, 
with refpect to the bark, which is now 
found to be the beft method of preventing 
the obftruction it was formerly thought 
to promote; and, I hope, that the fame 
will be the cafe with thefe waters, which, 
I am well fatisfied, may be given with 
greater fafety, and more efficacy, in be- 
ginning obitructions, fuch as we commonly 
fee in cachectic cafes, than the gum 


* Vide Cleghorn’s Difeafes of Minorca, p. 202. 
Bb . pills, 
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PanrIV. pills, foap, aloes, &c. which are generally 


given, and there are few fo unexperienced, 
as not to know how often without fuccefs. 


I am greatly inclined to fufpe&, that 
much time is often wafted in attempting 
to remove obftructions of this fort, the 
very exiftence of which is very often only 


imaginary, by means of this kind, previous . 


to beginning a courfe of thefe waters, when 
the principal and beft remedy has been 


witheld, under a notion of its dangerous 


confequence. : 
Indeed, I cannot think that the Bath 


Waters, in thefe cafes, would be more © 


dangerous than the fetid gums, aloes, &c. 
whofe heating qualities are well known, 
and are not, at the fame time, corrected by 


fo great a diuretic quality as prevails in 


the Bath Waters, which is obferved to be 
the moft falutary evacuation in diforders of 
the glandular kind. 


I am well fatisfied, both from reafon 


and experience, that the Bath Waters 


may, with more fafety and greater efficacy, 


be exhibited in thefe complaints than 


mercurial preparations, which are fo fre- 
quently given, and which are well known 
to 
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to be fo prejudicial in fcirrhous and can- p,,rty. 
cerous complaints, (which always owe 
their rife to glandular obftructions) and 
in which their ufe is now very properly 
laid afide. The Bath Waters are alfo 
contraindicated in cafes where the folids 
are very tender and friable, rupture proxi- 
mz, as it is called, and the fluids very thin 
_ and acrid, which fometimes takes place 
ina high degree of the fcurvy. 


In thefe cafes all medicines that fuddenly 
increafe the motion and impetus of the 
fluids in general are prejudicial. We do 
_ indeed give fome kind of ftimulants with 
fuccefs in this complaint, as fome of the 
filiquofe plants, fcurvy grafs, horfe-radith, 
but then they are of fuch a nature as only 
to promote fome particular excretions with- 
out extending their effects over the fyftem. _ 


In this cafe the mifchievous effects of 
their ftimulant quality would more than 
counteract the qualities. whereby they 
might be ferviceable in other refpects. 


The Bath Waters likewife are fometimes 
contraindicated on account of their aftrin- 
gent quality. I knew a perfon myfelf, 
who had a coftive habit fo increafed by 

Bb2 their 
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Parriv, their ufe, as to admit of fcarce any relief 
while they were continued, and on that: 
account was obliged to leave them off. 
But in general this fymptom is eafily 
relieved, by proper medicines ufed at the 
fame time with them, 


I have likewife heard of one perfon in 
whom their diuretic quality was increafed 
to fo great a degree as to prove detrimen- 
tal; and of another who was injured in 
like manner, by their increafing the per- 
{piratory evacuation, But I am well af- 
{ured that thefe inftances occur too rarely 
to form any judgment in what cafes they 
are contraindicated, merely on account of 
their too great increafe of thefe evacuations. 
Such are the cafes in which I think the Bath 
Waters contraindicated, or likely to prove pe- 
culiarlyinjurious. Idonot pretend toreciteall 
the circumftances in which they are not likely 
to fucceed, but I imagine this will be under- 
{tood in general by fuch not being mentioned 
among thofe in which they are indicated. 

I thall next fubjoin, for the ufe of the Fa- 
culty principally, a lift of the fpecies of dif- 
orders, according to Dr. Cullen’s Syftem, in — 
which the Bath Waters are likely to fucceed.’ 

‘ SH CT: 
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POE, Crk. a EL, Part IV. 


TABLE Of DISEASES mm which the 
Baru WaTERs are likely to be 
Jerviceable. | 


Cd AS 8 Gia, 
PYREXIAZ. 


Orpo I. | 
PHLEGMASIA, 


Genus XXII. 
RHEUMATISMUS. 


IDIOPATHIC A, 


| R heumatifinus vulgaris. Sauv. fpec. 2. 
The Bath Waters are very ferviceable 


here, both during the paroxy{m and in the 
intervals *. 


——— arthriticus. Sauv. fp. 3. 
The Bath Waters are here of great fer- 


vice, and may in general be ufed through 
all the ftages of this a 


* The ufe of thermal waters drank is here recommended 
by Sauvage. 


+ Sublevatur thermis fulphur eis interné fumptis. Sauvage. 


Bb3 Arthritis 


3¢F 


ParTIV. . 
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Arthritis rheumatica. Sauv. fp. 3. 


The Bath Waters are of Sieh peryice 
here. SALA 


Lumbago rheumatica*. Sauv. fp. 1. 

The Bath Waters are well fuited to the 
intervals and decline of the inflammatory 
{tage of this complaint, but are in general 
rather too heating to be ufed during the 
paroxy{m. 


Lchias rheumaticum. Sauv. {p. 10. 

The Bath Waters feem well adapted to 
all the {tages of this complaint. 

I{chias fanguineum. Sauv. fp. 2. 

This fpecies is well adapted to a trial of 


the Bath Waters. 


Pleurodyne rbeumatica. Sauv. fp. 2, 


This feems tolerably adapted to the Bath 
Waters. - 


SYMPTOMATICA, 
Rbeumatifmus feorbuticus. Sauv. tp. 3 


7 I fhould think the Bath-Waters more ~ 
likely to relieve this fymptom, than the _ 


* Totus therme fulphuree profunt. Sauvage. 
mercurial 


to the Purposes of MenIcINE. 375 


mercurial courfe advifed by Sauvage and party, 
Dr. Lind. I am confident they might 
be tried more fafely, 


Lumbago fcorbutica. Sauv. fp. rr. 


This feems of a fimilar nature with 
the foregoing, and well adapted to a trial 
of the Bath Waters. 


Rheumatifmus calidus*. Sauv. fp. 5. 
This {pecies is well adapted to the Bath 
Waters, 


Rheumatifmus metallicus. Sauv. {p. 10. 


This fymptom is much relieved by the 
Bath Waters. } 


: Genus XXII. AE ES 
ART HRT TT gs 


ARTHRITIDIS VARIETATESS)))) 
I. PRO TEMPORE ANNI. 

Arthritis byemalis. Sauy. var. 2. 

—————— eftivd, Sauv. var. 4. 


In both thefe the Bath Waters are ex- 
ceedingly ufeful. 


* Sulphureous waters taken inwardly are here advifed by 


Sauvage, 
: Bbh4g 2.PRO0- 
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2. PRO CAUSA REMOTA. 
ParTtIV. A’ t 
Arthritis rheumatica. Sauv. {p. 3. 


The Bath Waters are mince to be ofl 
pirat ufe here. 


—— raabialéica. Sauy. var. 11. 
The Bath Waters are of great fervice 
in removing or allaying this fymptom*. 


3. VARIAT. COMPLICATA, 
Arthritis chlorotica. Sauv, var. 5. 
Bath Waters are of great fervice here, 


—-—— melancholica, Sauv. var. 6. 
——— fcorbutica. Sauv. var. 7. 


In both thefe Bath Waters are likely 
to be of great fervice. 


Arthritis afthmatica, Sauv. var. 9. 
I fhould think the Bath Waters likely 


to fucceed here. 


Genus XXXVIII. 
MENORRHAGIA. 
2. VGE RS O's xy 
Leucorrhea.  Sauv. | 
Ta cafes of this kind proceeding aod 
jaxity without any local affection, the Bath 
‘Waters are frequently fuccefsful. 
* Aquz thermales fulphuree fuadentur, Sauvage. 
3 : | ORDO 
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Orpo V. Parriv. 
PeRcO Piw- UN Veal 


GeNus XXXIX, 
DYsENTERIA. 


2, SYMPTOMATICAES. 
Dyfenteria feorbutica *. Sauv. fp. 18. 


The Bath Waters feem likely to be 
of great fervice here. 


ots As SE Sc 
NEUROSES. 


Orodo I. 
COMATA. 


Genus XL.. 
APOPLEXIA. 


IDIOPATHICA. 
1..GAU Sts IN T'E R W'S. 
Apoplexia pituitofa. Sauv. {p. 7. 
Bath Waters are often of great fervice 
in removing the effeéts of this diforder*. 


* Sauvage advifes here the ufe of fulphureous waters. 
+ Thermal waters are recommended by Sauvage for the 


fame purpofe. Leth 
ethar= 
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Lethargus literatorum. Sauv. {p. 7. 


The Bath Waters promife to be of 


great fervice here. 


Genus XLIL 
PALE SALT. Sf Skies 


reed Dif olP act neways 
Hemiplegia ex <tpoplexia. Sauv. {p. 7. 


In this the Bath Waters are often very : 


ferviceable. 


Paralyfis Jerofa. Sauv. fp. 12. 


The Bath Waters are here very proper. _ 


Hemiplegia faturnina. Sauv. fp.14. — 
The Bath Waters are here of the utmoft 
fervice. 


Paralyfis metallariorum. -Sauv. {p. 22. ‘ 


Tremor metallurgorum. . Sauv.{p. §. 


In both thefe, which feem to be near 


a-kin, the Bath Waters are oe of 


great fervice. 


IL. SYMPTOMATIC A 
Paralyfts rh cumatica *. Sauv. {p. 3 


her ee 


* Sauvage advifes iu}phureous waters here. = 
L > ie | 
Para- 


it | 
ie. 
— 


ae | 
i, | 
MM 
| 
| 
-* 
i} 


The Bath Waters are of great fervice 


1, 


| 
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Paralyfis rachialgica. Sauv. fp. 2. 
_ The Bath Waters are of fignal ufe here, 
efpecially if proceeding from lead. 


Paraplegia rachialgica. Sauv. fp. 5. 

I doubt not that the Bath Waters would 
be of great fervice in this fpecies, as well 
as the foregoing. 


— Paralyfis biliofa. Sauv. fp. 9. 

After proper evacuations the Bath Wa- 
ters are of great fervice in this com- 
plaint. 

Paralyfis ferophulofa. Sauv. fp. 5. 
fcorbutica. Sauv. fp. 6. 


I thould think the Bath Waters likely 
to fucceed here. 


Hemiplegia fcrophulofa. Sauv. fp. 4. 
This feems a-kin to the foregoing, and 
proper for a trial of the Bath Waters. 


Orpo II. 
ADYNAMIA2., 
Genus XLIII. 
DysPEPSIA, 

Bia, {. I pr- 
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ae ee 5 I, [DIOPATAICs, | 
 Cardialgia bradypepta, Sauv. fp. 9. : 
The Bath Waters are of great fervice | 
in this fpecies when owing to weaknefs, 
proceeding from fevers, living on a moift 
and cool diet, or the abufe of fermented 


liquors. When native or hereditary, the: 
Bath Waters often fail. | 


Anorexia piinitofe. Sauv. fp. 2. ‘ 


I thould think the Bath Waters likely 


to be of great fervice here. a 


- Vomitus pituitofus. Sauv. fp. 26. | 
I fhould think this {pecies fuited to the 
- Bath Waters. 
Naufea ex cacochyha, Sauv. fp. 12. 


I fhould think this likely to be relieved 
by Bath Waters. 


Cardialgia flatulenta. Sauvetp. 3. 

Very proper for a trial of the Bathe 
Water. 

Gaprndane fratulenta. Sauv. {p. 2. 
This is well fuited to the Bath Waters 
likewue. 


* F ate 
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Flatulentia acida. Sauv. {p. 1. 
nidorofa. Sauv. {p. 2. 


Both thefe are adapted to the Bath Wa- 
Pers. 


Anorexia paralytica. Sauv. {p. 1. 
When this proceeds from the inordinate 

afe of fermented liquors, the Bath Waters 

are very proper. 

Gaftrodynia atterens. Sauv. {p. 10. 


I thould imagine the Bath Waters likely 
0 be ferviceable. 


il. SYMTOMATICA. 
r A MORBO IPSIUS VENTRICULI. 
_ Anorexia biliofa. Sauv. fp. 6. 


This fpecies is met ie fuited to 
4 Bath Waters. - 


Goftrodynia biliofa. ‘Sauy. ee 


This {pecies appears to be well fuited to 
trial of the Bath Waters. 


38 ; 
Parr ly. 


2.A 
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PartIV. 2. A MORBO ALIARUM PARTIUM . 
VEL TOTIUS CORPORIS. 


Vomitus ab hepate obftruéto. Sauv. {p.16. 


This is very likely to be relieved by the 
Bath Waters *. 


Gaftroaynia hypochondriaca. Sauv. {p. 16. 
I thould i imagine this fuited to the Bath 
Waters. 
Gaftrodynia chlorotica. Sauv. fp. 15. 
This is certainly fuited to the ufe of i 
Bath Waters. 
Anorexia arthritica. Sauv. fp. 12. 


This fymptom is much relieved by the 
Bath Waters. 


Grenus XLIV. 


Hy PoCHONDRIASIS. 


1 IDIOPATHIC A. : 
Hypochondriafis melancholica. Sauv. {p. e i 


Bath Waters may certainly be often ¥ 
great fervice here. 4 


= 
4 : 


* Sauvage advifes the ufe of thermal waters in sis 
complaint, 


Hypochone 
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Hypochondriafis pituitofa. Sauv. {p. 4. pan tv. 
This is certainly fuited to a trial of 
Bath Waters*. ae 


die SYMPTOMATIC &. 


Hypochondriafis hyfterica. Sauv. fp. 5. 
This feems adapted to the Bath Waters. 


Genus XLV. 
Cae h ORO StE-Se 
1. VERA. 


Chlorofis virginea. Sauv. fp. 1. 
This feems well fuited to the Bath Wa- 


ters. 


i 


1. SpPuRIAaA, feu PALLORES, 
Chlorofis rachialgica. Sauv. {p. 12. 
This feems likely to be relieved by Bath 
Waters. 
Orpdo Il. 
SPASMI. 
Samo tee: 


‘IN FUNCTIONIBUS NATURALIRBUS. 


‘ a a 3 


“ Sauvage advifes the ufe of fulphureous waters. 
GENUS 
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Genus XLVI. 
TETANUS. 


i. IDIOPATHICA. 
Tetanus tonicus. Sauv. fp. f. , 
emprofthonicus. Sauv. fp. 2. 

——— opifthotonigus. Sauv. 3. 

—_.__— holotonicus. Sauv. fp. 4. 

Thefe diforders feldom appear here, 
but from the account of them-I fhould 
think them likely to be relieved by the 
Bath Waters. 


Genus XLVI 
CoNVULSIO. 


ist ae | 


IDIOPATHIC S. 


Scelotyrbe chorea vitt. Sauy. {p. 1. 


This I have feen relieved by the Bath 
Waters. 


Genus L. 
EP .lok PB SrA. 
2. SYMPTOMATICAE, 
Epilepfia cacheética. -Sauv. {pia 
——— flomachica. Sauv. fp. 3. 


Both thefe are proper for a trial of the 
Bath Waters. 
Bp 


. 
é 


7 
“fy 


ki pe 
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Lpilepfia uterina. Sauv. fp. 4. 
This is alfo adapted for a trial of the 


- Bath Waters, efpecially when proceeding 
from a retention of the menttrual evacu~ 


ation, 


Genus LI, 


ASTHMA. 


1 IDIOPATHICA., 
- Afthma bumidum. Sauv. fp. 1. 
The Bath Waters are often of great 
ufe in the intervals of the paroxyfms in 
preventing their return*, 


Afthma ftomachicum. Sauv. fp. 8. 


This is near a-kin to the foregoing, 
and likely to be relieved by the Bath Wa- 
fers. 


Afihma hypochondriacum. Sauy. fp. 4. 
This feems likely to be relieved by Bath 


bi! 


| _.. * The Bath Waters are efpecially mentioned by Mr, — 
| Sauvage as fometimes of feryice in the intervals of this dif- 


” . order. 
t Thermal waters are advifed here by Sauvage. 


Gc Ze SY M Pe 
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2, SYMPTOMATICAS.* 
Ajfthma arthriticum. Sauv. fp. 5. 
Bath Waters relieve this fymptom often 
very remarkably *, 


Genus LV, 
| h.0 Oras 
Colica flatulenta. Sauv. {p. 1. 
—— /pafmodica. Sauv. {p. 7. 
After due evacuations the Bath Waters 
are of great fervice in both the above- 


mentioned diforders. 


Rachialgia piétonum. Sauv. fp. 3. 

The Bath Waters are here the beft 
remedy, efpecially if the diforder be con= 
nected with the jaundice. 


Rachialgia metallica. Sauv. fp. 3. 
This is very well adapted to the Bath 
Waters, efpecially if it be owing to the 


-. effects of lead or mercury. 


Rachialgia arthritica. Sauv. {p. 4. 
———— feorbutica. Sauv. fp. 6. : 
In both thefe the Bath Waters are likely 
tobe very ferviceable. 
* Sauvage advifes the ufe of ae dane, wae é 
| GENUS 
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Genus. LVI. Partly, 
CHOLERA. 
Cholera arthritica. Sauy. fp. 10. 
In this the Bath Waters are - beft 
‘semedy, 
| Genus LVII. 
DIARRHOEA. 


I. IPLOPAT H Le &, 
Diarrhea vulgaris, Sauv. fp. 2. 
_ This may be proper for a trial of we 
_ Bath Waters. 
Diarrhea ab hypercatharfi. Sauv. fp. 16. 
This is frequently cured by, the Bath 
_ Waters. 
Diarrhea arthritica. Sauv. fp. 9s 
Bath Waters are the beft remedy here. 


Genus LVIII, 
DTPA BRE TE s: 
1, IDIOPATHIC A. 


Diabetes a vino. Sauv. fp. 5. 


This is often much relieved by the Bath 
B Waters, 


Cc2 2. S¥YMP- 
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Panrlve 2.5. ¥ Mee OM wT Che 
Diabetes hyftericus. Sauv. fp. 3. | 
I fhould think the Bath Waters likely 


to be of fervice here. 
Diabetes arthriticus. Sauv. fp. 6. 
Bath Waters often relieve this fymptom. 


Genus LIX. 
HysTeERIA. 
sow Ty IDIOPATHICA. 
Hyfteria chlorotica. Sauv. fp. 2. 


Bath Waters are extremely proper in 
this fpecies, efpecially when accompanied 
with a retention of the menftrual dif- 
charge*. 


Hyfteria a menorrhagia. Sauv. fp. 3. 


here. 


Hyfteria a leucorrhea. Sauv. fp. 4. 
Bath Waters are proper here. . 


* Warm fulphureous waters ate advifed by Sauvage to be 


drank for this complaint. 


Bath Waters mutt eprtatay pe proper 
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1SYMPTOMATICA. PartIV,) * 


| Hyfteria flomachica. Sauy. fp. 7. 
The Bath Waters, ee ufed, may 


be here of great fervice. 


 Hyfteria empbhrattica. Sauv. fares 
In this the Bath Waters are eminently 
ferviceable. 


Gi is 3A 8) S.:14 §.2 cl: 
CA CHE xX Tua. 


Orpvpo I. 
MARCORES. 


Genus LXVI. aoa 
ATROPHIA. | 
Atrophia nervofa. Sauv. {p. 1. 
The Bath Waters, when ufed in the 
beginning of this SMD ait are of great 
fervice. 


Atrophia ab alvi fluxu. Sauv. fp. 6. 

The Bath Waters, if ufed before the 
| bowels are excoriated, or much irritated, 
are of great ule, ) 


Atrophia a leucorrbea. Sauv. {p. 4. 


The Bath Waters are very proper here. 
Oar. — ORD 
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INTUMESCENTIA. 

Srtcr. If 
FLAT U0 S ze 
Genus LXVII. 

PNe UMATOSIS. 

Emphyfema-fpontaneum. Sauv. fp. 1« 


This is often relieved much by Bath 
_ Waters. | 


Pneumatofis hyfterica. Sav. {p. 3. 
The Bath Waters are likely to be fer- 
viceable here. 

Genus LXIX. 
TYMPAN YT TEs, 
Tympanites intefinalis. Sauv. fp. i. 

Bath Waters are of the greateft fervice — 
here*: 

Tympanites enterophyfodes.' Sauv. fp. 2. 

Much of the fame nature with the fore- 
going, and probably adapted for a trial of 
the Bath Waters. | 


* Thermal waters are recommended by Sauvage. 


S#crT, 
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SrcmT. Il. 
Aavosa, fve Hy DROPES. 
Genus LXXI. 
ANASART A. 

Phlegmatia vulgaris. Sauv. {p. 1. 

The Bath Waters are undoubtedly of the 
ereateft fervice here, if ufed early in the 
complaint. ) 

Anafarca a fluxu. Sauv. fp. 2. 

Bath Waters are here particularly fer- 
viceable. 


Anafarca a febribus. Sauv. fp. 4. 
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This is generally much relieved by the — 


Bath Waters. 


Anafarca metaftatica. Sauv. {p. I. 

In both the varieties of this {pecies, viz. 
the periodica and ab adiapneuftia, the Bath 
Waters are likely to be of great fervice. 


Phlegmatia a menoftafid. Sauv. fp. 5. 
Bath Waters are here very ufeful. 


Anafarca rachialgica. Sauv. fp. 8. 
This is relieved by the Bath Waters. 
Ce Genus 
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Genus LXXV. 


A's CI Bs: 


i, SEROSI AN pot ee 
 Afeites ab oppilatione. Sauv. fp. 2._ 
——— ab hepate. Sauv. fp. 3. 
——— aliene. Sauyv. fp. 4. ey 
T he Bath Waters are of infinite fervice 4 
in all thefe, provided the diforder be recent, 
and no actual inflammation be prefent, or 


-{cirrhus formed. 


Ajcites a fanguifluxibus. Sauv. {p. 7: 

The Bath Waters are of great fervice 4 
here, provided there be no danger of indue- 
ing a frefh hemorrhage. oe 


Afcites febrilis. Sauyv. {p. 12. 
GC. omen ON quartana. 


Bath Waters have been very ferviceable s 
in cafes of this kind. 


Afcites arthriticus.. Sauv. {p. 9. 

The Bath Waters are very proper here. 
 Afcites Jcorbuticus. Sauv. fp. 11. : 

Bath Waters are of great ufé here. 


Guus 


{ 
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Genus LXXIX. 
wer Rh A CAH Bern 9. 
Rachitis Britannica. Sauv. {p. 2. 
Bath Waters may be ufed with great 
advantage in many inftances of diforders 
of this kind. 
| + OR. D,o ITT 
IMPETIGINE 4, 


Genus LXXX. 
SCROPHULA, 

Scrophula vulgaris. Sauv. fp. 1. 

The Bath Waters have been found of 
great fervice in this complaint, when ufed 
before it be too far advanced. 

Genus LXXXIII. 
BLE RH AN TL AS ts: 

Llephantiafis legitima. Sauv. fp. 2. 

I fhould imagine the Bath Waters likely 
to fucceed here. 


Genus LXXXIV. 
LEPRA. 
Lepra Graecorum. Sauv. fp. 1. 
——— Indica. Sauv. 1ps33- 
In both thefe the Bath Waters are ex 


tremely era 
Gaius 
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PartlV. Genus LXXXVIIL. 
be TER U's: 
Aurigo rachialgica. Sauv. fp. 14. 
This fymptom is certainly proper for 4 
trial of the Bath Waters. re TY 
Aurigo ab obftruéctione. Sauv. fp. 6. 
When no inflammation or fever, or pain 


of the liver, is prefent, the Bath Waters 
are the beft remedy*. 


Aurigo accidentals. Sauv. {p. 2. 
Bath Waters prove here the pra: 
remedy. 


Cee AY 6 Sot pS heyy 
Eo CAS Ba 


Orpo Il. 
DyscCINESTI A. 
Genus €lI, 


Con TRACT UR AY - 
I fhould imagine the Bath Waters likely 
to be of fervice in the fpecies of this 
genus. k 


* Sauvage advifes thermal waters. 


ORDO 
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Orpo IV. Parri¥, 
EPISCHESES. ! 
Genus CVII. 
a OBSTIPATIO. 
When this proceeds from weaknefs, ot 
want of fenfibility in the bowels, the Bath 
Waters give great relief. 


CHAPTER I 


TIAVING finifhed what I had to fay Parsty¥, 
on the medical qualities of the Bath 

Waters, I now proceed to the fecond Chap- 

ter of this Part, which I propofe fhall com-. 

prehend my fentiments on the methods by 

which the waters may be beft managed, fo 

as to fulfil, moft fuccefsfully, the above-. 

‘mentioned indications in the cure of dif- 

eafes. This, which, in fome refpects, may 

be called the Pharmaceutical Part, I intend 

‘to purfue in the order cited at the begin- 

ning of the foregoing Chapter. The art 

‘confideration that here occurs is relative 

| 1. Toour Choice of the Waters. 


i have 
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— ftimulant, aftringent, diuretic, diaphoretic, 


APPLICATION of the WHOLE 


I have before mentioned the Bath Wa- | 
ters in general, as poffefling the qualities of 


antifpa{modic, and antifeptic. 


That the qualities of ftimulant, atnne j 
gent, ahd antifeptic, were pofleffed in the 
higheft degree by the King’s Bath Watér, ; 
thot of anuitatmodic and diaphoretic by 
the Hot Bath, and that of diuretic (though. 
of this I am not certain) by the Crofs Bath — 
Water. 


In confequence of this it appears, that 
where the ftimulant, aftringent, or anti-— 
feptic qualities of the waters are defired to” 
exert their effets, that there the King’s ™ 
Bath Water muft be moft advifeable ;— 
where fuch a degree of ftimulus or aftrin- 
gency would be injurious or improper, and ~ 
the diaphoretic and antifpafmodic effects 
were more peculiarly to be promoted, there 
the Hot Bath Waters would be more “ 
cacious; and where a ftill lefs degree of 
{timulus was proper, and a large quantity 
of fluid advifeable to be taken in, and the 
urinary evacuation more particularly pro-~ 
moted, there the Crofs Bath might be prea 
ferable to either-of the others, f 
The ; 


\ 
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The particular diforders for which each ParrlV 
water is peculiarly adapted, will be found 
under the refpective articles of their qua- 
cities, in the former Chapter of this part 
“of the work. 


Thus, in general, all the diforders to 
which the ftiinulant, aftringent, and an- 
tifeptic qualities of the waters are there 
mentioned, as conducive to their cure, will 
be moft proper for a trial of the King’s 
Bath Water:  Thofe for which their 
diaphoretic and antifpafmodic qualities are 

recommended will more properly make 
ufe of the Hot Bath Water: And where 
Jarge dilution is required, as in fome glan- 
dular cafes, and the urinary fecretion to be 
promoted, there the Crofs Bath would be 

~ mott advifeable, 


But I would have it here underftood, 
_ that I am far from meaning to affert, that 
. any directions of this kind fhould be indif- 
 criminately obferved. Though I believe the 
effets of the Bath Waters on the gene- 
rality of conftitutions to be as I have 

| defcribed them, Iam, at the fame time, 
fully fatished, that thefe effects are very 
| much varied by cuftom and peculiarity of 
conttitu- 
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Ban V. conftitution, and, probably, other caufes 
_ with which we are unacquainted. Ihave 
feen {evéral inftances where the Hot Bath 
proved more ftimulant than the King’s, - 
and I have been informed, from good au- 
thority, that it is not very uncommon for 
the Crofs Bath Water to prove more heat- 
ing than either of the others. 


Thefe circumftances point out an ufefuk 
maxina in practice, not to determine preci= 
pitately in many diforders, (whofe fymp- _ 
toms do not immediately forbid their ufe 
altogether) that the Bath Waters will be — 
of no fervice, until we have given each of 
the {prings a fair trial, fince they frequently 4 
have their effects fo much varied in ‘pen 
culiar habits and conftitutions. | 


The next queftion that occurs in 4 order, 
is. relative to 


2. The ftate in which the waters, when 
drank, poffefs their medicinal qualities in 
the greateft degree. 


When we confider the nature of the fob 
fLances with which thefe waters are im- 
preepatee, there can remain little doubt 
with regard to the determination of this 

quettion, ; 
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queftion. The fixible air, which perhaps ParrIv. 
is the moft important fub{tance that enters 
into its compofition, is of fo fugitive a na- 
ture, as to be in a great meafure diflipated 
foon after its expofure to the atmofphere. 
The chalybeate impregnation, likewife, 
whether from its peculiar nature and quali- 
ties, or flightnefs, is very foon deftroyed, the 
water giving fcarce any figns of it, except 
examined foon after its rife. In all cafes, 
therefore, where the effets of the water, 
particularly the ftimulant and aftringent, 
are defired in their full extent, the wa-_ 
ters are, undoubtedly, in greateft per- 
fection drank at the fountain head. Many 
cafes, however, may be fuppofed, wherein 
the ufe of the waters may be in fome re- 
{pects advifeable, yet their ftimulant quali- 
ties may prove too violent a fhock for a 
tender frame to endure. In fuch cafes, 
by fuffering it to ftand a minute or two 
after it has been drawn, the fubftance on 
which this quality principally depends will 
_ be in a great meafure diffipated, and their 
ftimulus much abated. 


It is probable, that their good effects in 
leprous and other cutaneous diforders, do 
not 
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Parrfy, not depend fo much on the ftimulant, ag 
en the diaphoretic and diuretic qualities, 
which are more permanent. In thefe cafes, 
then, it might be advifeable not to drink 
the waters at the pump, but more at leifure, 
in private, when their heat, on which their 
{timulus in fome degree depends, was a- 
bated. By this means we might be ena- 
bled to take them in much larger quantity 
than we otherwife could, a circumftance of 
great moment in thefe diforders, where 
large dilution, and as it were wathing out 
the lymphatic fyftem, is of fo much confe-_ 
quence, Care fhould be taken, neverthe+ 
lefs, that the water fhould not be fuffered | 
to ftand fo long as to caufe any precipita- 4 
tion, as this would altogether alter its na 
ture. fn all cafes, however, where the , 
Bath Waters are meant to act as reftora- 
tives, and of confequence their ftimulus, in — 
fome degree at leaft, muft be OF fervice, I 
would always advife them to. be drank freth — 
at the fpring, and to moderate their effects, — 
if too powerful, rather by leflening the - 2 
quantity, than ufing them when deprived 
of fome of their ferviceable qualities, © . ‘ 

The fubje& now before us naturally 


feads to another queftion, viz. How thefg 
| wale 
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waters bear tranfportation,; or, in other parrty;- 


words, what alteration of their qualities 
is produced by ftanding. In order to 
explain this more effectually, it will be 
neceflary to make a fhort recapitulation of 
the phenomena that appear in thefe cir- 
cumftances. 


It appears by Experiments, that the Bath 
Water newly pumped emits a large quan- 
tity of air bubbles, which are plentifully 
evolved from every part of it, and that this 
impregnation is fo volatile, that it can 
{carcely be carried any diftance without 
lofing, in a great degree, that fparkling 
appearance and pungent tafte fo remarka- 
ble in it when frefh. Its chalybeate tafte. 
and qualities are then much diminifhed, 
and on remaining a little time expofed to 
the air entirely ceafe. | 


On cooling, the faline tafte, and that of 
the hep. fulph. cum calce viva, become 
much more remarkable, and, indeed, fome 
alteration feems to take place in the laft 
Mentioned impregnation, as the water then 
. a green tinge to the vegetable blues. 

f expofed to the air it foon affumes a 
wheyifh oe appearance, and lets fall a 
Dd light 
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ParrIv. light ath-coloured precipitate; and the lat- 


ter happens in fome degree even in clofe 
vefleis, though the change of colour is not 


fo remarkable. From thefe appearances 


I am induced to believe, thatthe com- 
mon opinion that the Bath Water lofes 


‘moft of its valuable qualities on.ftanding, is 


not-ill founded. 


The fixed air and chalybeate impregna~ 
tions are, undoubtedly, deftroyed, and the 
hep. fulph. c. calce viva feems to undergo 
a decompofition of its parts. A circum- 
fiance happens here that is far from being 
common in waters of this kind. ° Moft of 
thofe that contain fixed air, along with a 
chalybeate impregnation, bear tran tporead 
tion very well, and, when carefully clofed 
up at the fpring, may be carried’ to’ any 
diftance, with {carce any diminution of their 
valuable qualities. The Bath Waters, how- 
ever, which contain both thefe i impregna- 
tions, and the former of them in very. 
large proportion, although the bottles con- 
taining it be clofed up with the greatelt 
accuracy, ‘as foon as filled from the ipring, 
on their being again opened, give very 


little marks of the Scena impregna. 
oom 
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tion, and fcarce any of the ‘aérial one. 


This alteration feems remarkable, as we. 


cannot fuppofe it poffible for the fixed air 
to‘have efcaped, efpecially as we fee it re- 
tained in like circumftances in many other 
waters. The caufe of this, however, feems 
as if it might be explained as follows: 


All the preparations by which fulphur 
is rendered mifcible with water, both 
by means of an alcali and quick lime, are, 
in fome degree, -decompofed on fuch ad- 
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mixture, and the latter more eafily than 


the former. As we have the utmioft reafon 
to believe that the lat mentioned com- 
bination makes a part of the impregnation 
ofthe. Bath Waters, it is probable that 
fuch,a decompofition takes; place here, the 
| quick. lime and the fulphur feparating from 
one,another... In. that cafe the quick lime; 
whofe ftrong affinity with, fixed. air has 
been before taken notice of, being now at 
liberty, attracts that contained in the wa- 
ter, and is thus rendered foluble, and 
makes part of the precipitation obferved to 
‘be formed in the Bath Water on ftanding. 
‘This accounts for the fparkling- appear 
ance and. pragcnt tafte not being obferved 
| Id 2 in 
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PartIV. in the bottles containing the water being 
again opened, as the mephitic air is then 
ina fixed ftate, and ftrongly united with © 
the lime. By this it fhould feem, that the 
Bath Waters can ferve very few ufeful 
purpofes in medicine, when ufed at a 
diftance from the fpring, their impreg- 
nation with fixed air being thus deftroyed, 
and the chalybeate and fulphureous ones | 
nearly fo. Some fmall impregnation of the 
Jaft mentioned kind may indeed remain, — 
as even mild calcareous earths render ful- 
phur in fome degree mifcible with water, 
but then this proportion of it is extremely 
fmall. 


T can, therefore, fay very little in recom- 
mendation of their ufe at a diftance from — 
the fpring, as they feem to be then little — 
more than fimple water impregnated with — 
a large portion of felenites, and a {mall one — 
of common falt, which certainly are not” 
impregnations likely to ferve matly wfefal 
purpofes in medicine. } 


The next con ahewten iby ‘occurs is 


relative to the | ‘ t 
3. Quantity in which the Bath Waters 
ought to be taken. Nothing. 


. 
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Nothing can be laid down with precifion Pace IV. 
relative to this point, as it is obvious that 
it muft vary greatly according to circum- 
ftances. Our firft and principal direction, 
in this cafe, muft be drawn from the — 
indication we defire to promote, though 
the age, conftitution, time of the year, and 
peculiarity of difpofition of the patient, and 
the ftate in which the water itfelf is drank, 
and our choice of it, the laft efpecially, 
mutt be likewife confidered. 


By the old accounts it appears, that thefe 
_ waters were taken formerly in much larger 

quantity than is ever ventured on in the pre- 
fent practice. *Guidott mentions three pints 
aday, asthe fmalleft quantity commonly tak- 
en, and goes fo far as to recommend, in fome 
cafes, even ten pints a day to be {wallowed. 
But fince his time, and of late years efpe- 
cially, the dofe has been much diminithed, 
and the quantity which he advifed as the 

{malleft, is now fcarce ever exceeded, by 
advice of the Phyfician, even in thofe cafes 
where the greateft quantity is thought 
neceflary. 


* P. 265, 266, 
Ddg3 Tam 
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I am apt to think, that if the old practi- 


tioners have been miftaken in advifing 


them in fo large quantity, that the aaeetes 


on the other hand, have fometimes difap- 
pointed their effets, by too great limita-.~ 


tion, as I am well fatistied that the waters 
may, with the utmoft fafety, in general, be 


taken in confiderably larger quantities than. 


thofe commonly exhibited at prefent. 


I believe the modern practice {carce ever. 


exceeds three pints in twenty-four hours, 
and in general half, or at moft two-thirds 
of that quantity, are judged fufficient. To 


me it appears, that in: cafes wherein the. ~ 
ftimulant or aftringent qualities of the wa- — 


ters were defired, and where the Hot or. 


King’s Bath Waters, the laft efpecially, 


were recommended, and drank immedi=- — 


ately after being drawn there, a moderate 
quantity would Be propér, as their ftimulus 
would then exert its full force, and be as 


‘much concentrated as poffible, which mutt 
limit confiderably the quantity taken in. 
Thefe reafons will hold ftronger if the pa-. 
tient be young, or of an irritable habit or, 


conftitution, or make a trial.of the waters 


at a time of year favourable to inflamma- — 
tory complaints. Add to this, that a large 


bulk 
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bulk of any medicine is peculiarly difagree- ParrIV. 
fable to thofe whofe ftomachs have their 

tone injured, as is the cafe with many who 

apply to thefe waters for relief. 


- | have before mentioned, that it ts not 
poflible to lay down any rule for this that 
will not be liable to many exceptions, but 
in general I fhould think *, that the waters, 
when exhibited in thefe intentions, might 
be properly taken, by a grown-up. perfon, 
from two-thirds of a pint to two pints in 
a day, but not to exceed the laft mentioned 
quantity. 


In cafes where the diuretic, diaphoretic, 
or antifpafmodic qualities of the waters are 
defired, or where the patient is advanced 
in life, of an inert habit, and makes ufe 
of them at a moderate feafon of the year, 
efpecially if the Crofs Bath, or even the 
Hot Bath Water be ufed, fome more la- 
titude may be allowed; though T confefs, 
in this cafe, I would not saath to so be- 
yond from one pint to two pints nad a half, 
‘or three pints in twenty-four hours. But 
in cafes where the waters are ufed-as di- 


* T here mean the Hot or King’s Bath Water, the left 
; efpecially, as generally given with this intention. 


Ddg Inents, 
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PartIV, luents, and for wathing out the lymphati¢ 


fyftem, as in many glandular and cutaneous 


diforders, where the patient is not likely, 


from age, or difpofition, to have an inflam- 


matory complaint excited in him, when. 


the feafon is moderate, and the lefs fti- 
mulant water, as that of the Crofs Bath, or 


even the Hot Bath, made ufe of, and that. 
not drank until fome of its ftimulant qua- 


lities had evaporated; inthefe circumftances, 
I fay, a till greater latitude may be per- 


mitted, and the water fafely drank from 
one to three quarts, or even more in a day, 


that.quantity. In general, as we can de- 


though I fhould not often advife to exceed 


termine but imperfectly a priori, what will 
be the effect of the waters on any confti- 
tution, fince this is fo frequently varied 
from peculiarity of difpofition, and other 
caufes, it is always fafeft and beft to begin 


with {mall quantities, as half a pint, or 


two-thirds of a pint in a day, which may 
afterwards be eafily increafed to any quan-— 


tity that may be thought proper. I 


think I have feen much -mifchief done, 


both in the prefent effects and future con- 


fequences, by patients imprudently be-_ 
ginning with too large dofes of the waters, — 
| not 


ie ae i 
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not only an inflammatory complaint being Parrlv. 


excited, but the ftomach, from having 
been overloaded, acquiring fuch a diftafte 
to them, as to prevent.a trial of their effects 
afterwards in cafes apparently fuited to 
their ufe, 


It is likewife an ufeful caution, even in 
many cafes where their ftimulus, in fome 
degree, is defireable, but where their in- 
flammatory effects are apprehended, to 
divide the quantity to be taken in a day 
into a number of fmall dofes, to be taken 
at moderate intervals, by which their ft- 
mulus becomes lefs fenfible and more per~ 
manent. 


This is found to be the cafe, even 
though the quantity taken in this manner 
fhould, on the whole, exceed the other. 
Thus one pint drank at once has more 
effect in raifing the pulfe, and heating the 
body, than three half pints drank with an 
hour’s interval between each. 


The next circumftance of which I {hall 
{peak is concerning the 


4. Time of the day at which the waters 


are moft properly exhibited. 
On 
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On this I have little new or gees} to 


offer. The general cuftom has hitherto 
been, to drink the whole of the water ad- 
vifed to be taken before dinner, viz. two- 
thirds of it before breakfaft, between the 
hours of eight and ten, and one-third at 
noon. I am inclined alfo to believe that 


the above method is very proper on many > 


accounts, efpecially when the waters are 


ufed as ftimulants, antifpafmodics, aftrin-— 


gents, or diuretics. By being thus taken a 


moderate time before meals they excite ap- 


petite, and promote the digeftion of food 


very powerful ly. Some are advifed to re- 


peat them again in the interval between 
dinner and fupper, but except a very mode- 
rate dinner has been taken, I do not ap- 


prove much of this method in general. But 
as the effects of the waters vary fo much 
from peculiarity of habit, I will not deny, , 


that in fome cafes of this kind they may be 
employed in this way with advantage. F 


have likewife feen exceeding good ef~ 


fects from a glafs of the water drank at 


eoing to bed, and I think it always advife. 


able to make a trial of them in this man-. 
ner, when we are particularly defirous of 
promoting the diaphoretic fecretion. A 

glats, 


a 


ge ee” See ee 


© 
a» 
te, 


Ps) ane - 
TT. =“, 
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elafs of the water drank at going to bed is Parriv. 


likewife often very efficacious in promot- 
ing fleep, which it feems to induce by its 
antifpafmodic quality. When the Hot or 


‘Crofs Baths are ufed as diluents, as in glan- 


dular cafes, and drank at home, or after 
the ftimulant qualities of the water have 
in fome degree abated, cautions of this 
kind are lefs neceffary, and the water may 


be taken in fach manner as fhall be found 


by experience moft agreeable and con- 


venient. 


The next queftion that occurs is, 


5. What feafon of the year is beft ad- 


apted to their ufe? 
| Formerly the ufe of the Bath yee 


was confined almoft altogether to the fum- 


~ 


mer months, but fince that time the colder 
feafons have been preferred, though ex- 


-tremes of both kinds have always, I be- 


lieve, been reckoned in fome degree to 


_contraindicate their ufe. I confefs it to be 


my opinion, that we are in general more 
likely to find their good effets in a warm, 
than a cool feafon, efpecially in cafes where 


their ftimulant and diaphoretic qualities 
are likely to be ferviceable. Thus I have. 


obferved 


412 APPLICATION of the WHOLE 


‘ParrlVv, obferved paralytic cafes more relieved by — 
their ufe, during a fhort courfe of warm 
weather, than by a much longer trial of 
them duting a cold feafon. Indeed, in 
many cafes of this kind, the weather can 
{carce be fo hot as to render it neceffary to 
forbid their ufe, except we actually obferve 
fome inconyenience attending it. The 
fame is true, in fome degree, when we ufe 
them as diaphoretics, to reftore the per- 
fpiratory difcharge, as in many cafes where 
this difcharge is interrupted, on changing 
from a warm to a cold climate, and dropfy 
and obftru@tions ,of the vifcera are con-. 
fequent thereon. In cafes where the Bath 
Waters are meant to ac as reftoratives in 
debilitated habits, in which their aftringent 
and antifpafmodic effects, joined to a mos. 
derate degree of ftimulus, would be defir- 
able, a more moderate feafon would be 
advifeable, as they would not then be 
either fo apt to heat by their ftimulus, or 
weaken by increafe of the fecretions. A 
priori, we might perhaps imagine that 
their diuretic qualities would be greateft. 
in cold weather; but I find the contrary, 
by experience. A feafon rather cool than 
w arm to the fenfes, undoubtedly tends to 

promote 


‘ 
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_ promote the paflage of the waters in this paarty, 
manner ; but I find, that when the tempe- 
rature of the air falls fo low as to thirty- 
two degrees, that this quality becomes 
much more uncertain than in more mode-. 
rate feafons. I think I have feen the Bath 
Waters in * very cold weather prove ca-' 
 thartic from that caufe. In general, my 
opinion is, that the Bath Waters, when 
defired to act as ftimulant, as in low weak 
cafes, efpecially of the paralytic kind, are 
in greatef{t perfection in the warmeft fea- 
fons, as in the latter part of June, July, 
_and the beginning of Auguft; when a mo- 
derate degree of {timulus was required, and 
their diaphoretic effects defired to be pro- 
moted, the latter part of May, and be- 
ginning of June, and from the latter part 
of Auguft, to the end of September, are 
- more proper; and where we ufe them with 
an intent to promote the urinary evacua- 
tion, as mild diuretics, as in gravelly com- 
plaints and urinary obftructions, there the 
months of March, April, and beginning of 
May, and the month of Sépternbe jae 
beginning of Odtober, would be bon ng 


* Diuretic and diaphoretic medicines, as the ane. 
draught and nitre, often prove cathartic in very cold weather. 


I beg 
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Pieri dL beg here to be underftood to mean only, | 
that the waters are moft likely to produce | 
the above mentioned effets at the feafons 


there fet down, not to forbid their ufe at 


other feafons, even though they thould be 


then ufed to promote an intention to which 
the feafon i is not adapted, 


The effects of .the waters are fo modi- 


fied by cuftom and peculiarity of conftitu- 


tion, and other. accidental «circumftances, © 


as not to admit of any determinate rule to 


be laid down concerning them. Thus I 


have feen them prove diuretic; in a warm}; 
and diaphoretic ina cold feafon; and Iam ~ 


inclined to think, on the whole, that when 


they are indicated in the habit and confti- © 


tution, that no feafon of the year whatever 
ought. abfolutely to forbid a cautious trial 


of them, fince more would be, probably, — 
loft .by the delay, than gained. by. trying 
them only at a time when they might be 


moit likely to prove efficacious. Formerly 


great ftrefs. was laid on the time of year at — 


which the. waters. themfelves were «in - 
ereateft perfection ; but. as fat; as; we ate — 
able to judge, the qualities of the waters 
remain the fame at all of thefe, as the ori- 

| gin : 


- tte . 
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‘@ gin of the {prings probably lies too deep to Parriv. 


be affected by rains, froft, heat, or other 
rt of the atmofphere. 


The next queftion which [I hall enter 
| upon is.) | 


‘6. What length of time it: is proper to 
pinisenss the ufe of the Bath Waters, 


_ This queftion, as well as the foregoing, 
can be treated only on general principles. 


In order to judge ef this properly, feveral 
aii muft be taken into confideration, as 
the choice of the waters, their fate when 
drank, the quantity and’ feafon’ of the year; 
and conftitution of the patient, but ftill we 
mutt principally attend to the indication;we 
defire to promote. Whenmufed with afti- 
mulant or aftringent intention, we ought, 
undoubtedly, to attend to the general cau- 
tions relative to the ufe of ftimulants, 
which in, this cafe affects their aftringent 
quality likewife, as that depends, in a great 
degree, on their ftimulus.. Itis obferved 
of all diforders, that require the ufe of fis 


a mulants, that at firft we reap great benefit 


from them, but that their good effects are 
deftroyed by habit. 


- 


This 


4.16 


ParrlIV: 


~ 


Pad 
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This fhould caution thofe who fantail | 
this place not to get intoa cuftom of drink= ~ 


ing the waters frequently, except their 


health required it, fince by that means they — 


would bé likely to difappoint their effec 
when they might be defired. This obferva- 
tion, though not holding true fo particu- 
larly of the Bath Waters as of the ftimulant 
fubftances commonly ufed in medicine, yet 
is ftill, in fome degree, applicable to them. 


- Hence then, when it is in our power, we 


ought to interrupt their exhibition in or- 
der to interrupt, the habit by which their 
effects:areé loft... This holds ftronger if the 
more ftimulant water be ufed, if it ie drank 
frefh from the {pring in large quantity, and 
at afeafon of the year likely to pee ins 
flammatory diforders, 

The ufe of them in this manner fetain 
pointed out by nature, finee the waters, 
though at firft highly grateful to the fto- 
mach and tafte, by long ufe become difa- 
ereeable, and avelinies in fo great a de~ 
gree as to excite vomiting, and when thus 
long continued I have’ feveral times ob= 
ferved, that all the advantage before gained 


was deftroyed for that period. In general, 


the courfe of drinking the waters, when 


exhibited 


rs 
i 
“ 
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Dh cad. with thefe intentions, is from Parrly. 
three weeks to two months. 


When given with a diaphoretic, anti-~ 
{fpafmodic, or antifeptic intention, and when’ 
the lefs {timulant waters are ufed, as the 
Hot and Crofs Baths, and where the feafon 
is moderate, and the conftitution not dif- 
pofed to inflammatory complaints, greater: 
latitude may be admitted of. In ‘general I 
think that the waters, when given in this 
manner, may. be continued from fix weeks 
to three months, though even in this cafe 
it is often found advantageous to intermit 
their ufe for a fhort time, now and then, 
to prevent the naufea, which their long 
continuance is fo apt to induce on the 
ftomach. 


_ When the Bath Waters are given. as 
diluents in glandular diforders, for the pur- 
pofe of wafhing out the lymphatic fyftem, 
and as gentle diuretics, to clear the urinary 
paffages in flight gravelly complaints, a 
longer time ftill may be allowed, and the 
waters may, in this cafe, be often drank with 
advantage, from two to fix months, efpe- 
cially if the Hot or Crofs Bath Waters be 
ufed, and not drank till fome part of their 

Ee volatile 
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ParrIV, volatile impregnation has evaporated. But 
though I mention them as proper to be 
continued longer in thefe cafes than any 
others, yet even here it will be often ad- 
vantageous to intermit their ufe for a fhort. 
interval, now and then, in order to prevent 
them becoming difagreeable. to the fto-~ 
mach *, which has been before mentioned, 
as apt to occur from their Ding: conti= 
nuance. 


The next article to which I fhall (peak, 


iS concerning 


7. The regimen of life: beft dated to 
the drinking the Bath Waters. 


On this {ubject I have little new or in= 
terefting to offer. Some writers have run 
out to great lengths in dire€tions ‘of this 
kind, which, though good in themfelves, are 

not peculiarly adapted to the prefent pur- 
pofe, which is not to treat on regimen in 
general, but only as connected with the ule 
of the Bath Waters. hd 


* Where their long ufe is neceflary, it is ‘often found ad-— 
vantageous to change the water drank for that of one of the - 
‘other baths, which will Hea enyy obviate this. circum- | 


flance. | 
What. 
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What I have to deliver on the fubjed Part IV. 
may be comprized in a {hort compafs. 


As to diet, the indication muft be con- 
fidered, and what fuits that beft will in 
general be moft proper. Where the wa- 
ters are intended to act as ftimulants, 
aftringents, diaphoretics, or antifpafmodics, 
a moderate diet of the flefh of full grown 
- animals, as mutton and. beef, is moft pro- 
per, with a rather {mall proportion of freth 
vegetables, of which the roots and feeds 
are preferable to the leaves and ftalks, and 
_alarge proportion of bread. When ufed 
as antifeptics, or diuretics,.as in f{corbutic 
and cutaneous diforders, the proportion of 
meat in the diet fhould be leffened, and 
that of vegetables increafed; and here I 
fhould think that the acrid plants, fuch as 
thofe of the filiquofe tribe, and other an- 
tifcorbutics, might be advantageoufly ufed 
in food. How an entire milk and vegeta- 
ble diet would agree with the ufe of the 
Bath Waters I never had an opportunity of 
obferving. ' 


One caution, however, is necefiary, 
which is, to be very careful of indulging the. 
appetite to its full extent, when it is fud- 

Ee 2 denly 


A420. APPLICATION of the WHOLE. 


Parriv, denly increafed, or reftored, by the ufe of 
the Bath Waters.. I have feveral times 
had occafion to obferve, that in thefe cafes 
the appetite was increafed beyond the 
powers of digeftion, and on that account | 
required to be reftrained. As to drink, I 
have little more to recommend than mo- 
deration, in the ufe of fermented liquors, 
which is a caution particularly to be attends 
ed to, as, by excefs of that kind, the advan- 
tage to be gained by the ufe of the waters 
is not only difappointed, but great danger 
incurred of inducing a fever, or apoplexy, 
fince thefe waters have their f{timulant 
qualities greatly increafed, when an over 
proportion of fermented liquor’ is! taken 
during their ufe. As to choice of liquors; 
I know no general rule that is applicable. 
I have feen the Bath Waters agree equally 
well, when water alone, malt liquor, or 
wine, and rum or brandy diluted with wa- 
ter, have been taken during their ufe. 
How far any of thefe liquors may be more 
properly taken in the different diforders, is 
another confideration, and not immediately . 
connected with the prefent fubject, and 
concerning which no certain rules can be 
laid down. In general, it has been 


thought, 
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thought, as coftivenefs is fo common an Paarly, 
_ effect of the Bath Waters, that red wines 
in general were improper, as tending to 
increafe that difpofition, which frequently 
is very troublefome. If this effect of the 
waters is actually difcovered to be increafed 
by the ufe of red wine, it is, undoubtedly, 
proper to change the liquor; but, in my 
opinion, this effect is too uncertain to ren- 
der it neceflary to recommend, a priori; 
any change of this kind to thofe with 
whom red wines are found to agree in 
_ other refpects. 


Another circumftance of great impor- 
tance, and particularly connected with the 
ufe of the Bath Waters, is exercife. 


_ This, in a moderate degree, in cafes 
where it is practicable, is efpecially ne- 
ceflary during the ufe of the Bath Wa- 
ters, in order to fecond their effects, in 
firengthening the organs of digeftion, and 
increafing the diuretic and diaphoretic 
fecretions, which are the beft means of their 
paffing off. I believe that the method 
commonly practifed in this way is ex- 
tremely proper, viz. a gentle walk early in 
the morning, between the intervals of 


Ee 3 drink- 
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Paar IV, drinking the waters, which encourages the 
diuretic evacuation, and moderate horfe 
exercife at noon, to keep up the perfpiratory 
difcharge. In fhort, the neceflity of 
exercife is fo great in this cafe, that, unlefs. 
it can be ufed in fome way or other during 
a courfe of the waters, they are feldom of 
much fervice. Good hours, likewife, are 
efpecially neceflary on many accounts, and 
particularly as the waters are in general 
found to fucceed beft when drank early in 
the morning at the {pring head. Repofe 
of mind, and freedom from intenfe thought, 
are likewife highly advantageous, as clofe - 
{tudy and application not only counteract 
the effects of the waters, by their known 
effects in injuring digeftion, but likewife, 
in general, prevent fuch a degree of exer- 
cife as is neceflary during the ufe of the 
waters. 


I now come to the !aft head, concerning. 
which I fhall treat, viz. : 


8. Of the medicinal fubftances proper. 
to be taken along with, or during the ufe 
of, the Bath Waters. 3 


Thefe may be confidered in two lights, — 
viz. thofe which are given to fecond, or 
correct’ 
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correct the effects of the waters, and thofe p,, ry. 
which may be taken on other accounts dur- | 
ing the time of drinking them, but which 
are not otherwife immediately connected 
with their ufe. 

_ I hall firft {peak a few words with regard 
to thofe medicines that may be given with 
the firft of thefe intentions, viz. with the in- 
tention of feconding their effects. In order to 
judge of thefe properly, we muft confider the 
indication we defire to promote. ' 

In cafes where their ftimulant effects 
alone are defired, without any view to the 
increafe of any particular evacuation, I 
think very little more can be done to fecond 
their effects than to reconcile them to. the 
tafte, and enable the ftomach to retain 
them, fince we meet with few of this kind 
with whom the common ftimulants (of the 
{pirituous kind efpecially} have not been 
already tried without effect, and a great 
number, where an indulgence of this kind 
has been the principal caufe of the difor- 
der, for the cure of which they come ta 
make trial of thefe waters. 


In general, the’ waters are found highly 
grateful, and agreeable to the ftomach, in. 
cafes of this kind ; but we fometimes meet 


Ee 4 with 
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Parriv, With inftances where they are naufeated, 
and even rejected, either from ina 
or from the bulk of the dofe offending the 
ftomach, or from its being difufed to a 
liquor that does not contain fome fpirituous’ 
ingredient. What is moft likely to obvi- 
ate this effect of them I fhall {peak pre- 
fently, when I come to treat of the fub- 
ftances to be ufed, with a view towards 
correcting their qualities. 


When we defire to increafe the aftrin- 
gency of the waters, an addition to their 
chalybeate impregnation feems to be the 
means whereby it may be done with leaft 
change induced on their qualities. If we 
mean to be fcrupuloufly exaét, we may. 
here make ufe of a {mall quantity of folu- 
tion * of iron filings in the water of the 
particular Bath which is directed to be 
ufed, added to each glafs, which will im- 
part an additional chalybeate impregnation, 
of a fimilar kind to that which originally 
exifted in the waters. But I am inclined 
to think this more nice than neceflary, and 
find, by experience, that a few drops of 


* Tf this be ufed, it ‘fhould be previoufly mle by putting 
the filings into a boule, and filling it at the fountain head, — 
and clofing it immediately. i 
either 
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either of the artificial folutions of the metal, Paar IV. 
as of a faturated folution of green vitriol 
in water, or the tinCtura martis c. {piritu falis 
added to a glafs of the water, an{wers the 
purpofe equally well. Where a ftronger 
degree of aftringency is required, I {ce no 
objection to a few grains of alum taken 
in the fame manner. 

Where the mineral aftringents difagree, 
a trial may be made of the vegetable; but, 
I confefs, 1 fhould not much recommend 
them in this cafe, as being uncertain in 
their effe&, which muft be rendered more 
fo, by the neceffary limitation of their dofe 
when taken in this manner, and, more- 
over, becaufe they change both the colour 
and even quality of the waters, in fome 
degree, by precipitating the chalybeate 
part of the impregnation. On thefe ac- 
counts, therefore, I would advife, when 
fuch are neceflary, that they fhould be 
taken in the intervals of drinking the wa- 
ters, and at the greateft poflible diftance 
of time from each dofe. 


The diuretic qualities of the waters, as 
being generally found, by experience, to be 
a favourable means of their pafling off, 
deferve great attention. In order to pro- 

mofe 
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Panriv, mote this, when tardy, the dulcified fpirits 


of nitre and vitriol are commonly ufed, 
and in general with good effect. But as 
the urinary organs are varioufly affected 
in different people, it may be of fervice, 
in cafes where it is proper to encourage 


this fecretion, to make trial of acids and 


alkalies, both in their turns, and even 


neutral falts, and to fix on fuch as may be 


found moft efficacious to fulfil fuch inten- 
tion. I would, therefore, where the above- 


mentioned mineral acids fhould not produce 


the effect, advife to try, firft, the vegetable 
acid, as cream of tartar, which I find, by 
experience, to be a powerful diuretic *. 
If this fhould fail, trial may be made of 

alkaline falts, the mild efpecially, as hixi- 
vium tartari. If this fhould prove inef- 
fectual, nitre may be tried, whofe effects 
in this way are well known. A judicious 
Phyfician will foon difcern whether the 
compound or fimple falts are moft effectual 
in the feveral circumftances. 


Next to the urinary fecretion, the dia- 
phoretic is generally efteemed to be the 


Sa a eee 

* T have found a draught of common whey, or, what is 
more efficacious, a whey made with cream of tartar, drank 
in the intervals of drinking the waters, very eFicaplonte IQ 
fulfilling this intention, 


moft 


\ } 
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moft happy. method of their pafling off, Parrly. 


| and i in fome cafes even more eligible *. 


To encourage this, then, in cafes where 
they do not pafs off by urine, and in fome 
circumftances in preference to it, muft be 
very defireable fometimes. This defect 
_feems to proceed from the waters proving 
too heating, and in this cafe the dulcified 
fpirits of nitre and vitriol, and the neutral 
falts, will often fucceed. When it pro- 
ceeds from a want of determination to the 


perfpiratory organs, from the increafe of 


any other fecretion, a few drops of the 
* eflentia antimonii, or a fmall quantity 
of antimonial wine, or folution of e- 
metic tartar, with a few drops of tinctura 
thebaic, or a little elix. paregoric. taken 
either with, or, what I would more recom- 
mend, an hour before drinking the wa- 
ters, will fometimes induce this eftect of 
them very powerfully. In diforders of the 


* In general, if none of the excretions, as ftool, urine, or 
perfpiration, are fenfibly increafed on drinking the Bath Wa- 
ters, they are apt to remain a long time on the ilomach, im- 
pair and pall the appetite, and frequently aggravate the very 
_ diforders they were intended to relieve. 

+ Effentia antimonii, vinum antimoniale, and a faturated 
folution of emetic tartar, caufed no precipitation with the 
Bath Water. 


cutancous 
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ParrlV. cutaneous kind (not venereal) where * mer- | 
curial medicines are more proper, they — 


may be ufed with the fame intention 
_ during the ufe of the waters. | 


I am apt to believe, that in fome low — 
languid cafes, an addition to the chalybeate — 
impregnation would have this effect. | 


As to their antifpatinoic quality, it 
feems of a pecul iar nature, and connected 
particularly with the bowels. Many me- 
dicines may be properly taken with this — 
intention, during the ufe of the Bath Wa= — 
ters, but I bait none that is particularly 
adapted to coincide with them in this — 
intention. . 


As to their antifeptic qualities, it is not — 
quite certain that they a@ by means of 
them. I fhould think the beft method to — 
fecond this effect would be by the ufe of © 
fuch methods as increafe the cur dif- 

charge. 


* Mercurial preparations, fuck as mercurius dulcis and _ 
corrofive fublimate, when added in folution to the Bath 
Waters, caufe a precipitation, and are, probably, decom- 
pofed. On this account it would be more proper to ufe 
them, when neceflary, in the intervals of taking the 


Waiters. ci 
I thal! 
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I fhall now fpeak a few words on the ParrIv. 


fubftances proper to be ufed, in order to 
‘correct fome of the qualities or effects of 


the waters. 


And, firft, of thofe which ferve to render 
them agreeable to the palate, or ftomach, 
concerning the neceflity of which I have 
before {poken. 


Tincture of cardamoms is, I believe, the 
moft commonly ufed with this intention, 
and fucceeds very well. If the: tinétura 
aromatica, or tincture of cinnamon *, are 
more agreeable, they may be Sapam with 
aah propriety. 


TI have likewife feen a tincture of 
columbo root of great fervice in reconciling 
the Bath Waters to the ftomach. I have alfo 
found the acid + and {weet elixirs of vitriol 
very efficacious in the above intention, 


If their’ ftimulant qualities prove too 
powerful, the dulcified fpirits of ‘nitre, or 


* The quantity of cinnamon is too {mall to be inconve- 
nient, on account of its aftringency. 

+ I never made the trial, but fhould think that the pare- 
goric elixir might be often very properly ufed,on thefe 
éccafions. 

vitriol, 
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Peeety" ast added in {mall quantities to the ; 


Sis 


RG 


Wwaters,.are very effeétual in abating their : 
inflammatory effects, and procuring thema_ 
difcharge by their proper outlets. Nitre, 

likewife, taken occafionally, either inthe 
waters, or in the intervals of drinking 
them, is often very ferviceable in the fame 
manner. | 


If their aftringency proves fceblANatHe, 
recourfe muft be had to fome. ‘purgative 
medicine. As to our choice of thefe/we 
muft be governed by the circumftances of 
the patient. \If they have proved merely 
aftringent, without any inflammatory: ef= 
fects, if the patient be advanced in life, 
and of weak organs of digeftion, a few 
grains of aloes, or rhubarb, with fome 
other ftomachic or carminative ingredients, 
taken occafionally, will be moft proper, 
If, on the other hand, the waters have. 
proved ftimulant, if the patient be young, 
or jnithe prime of life, with his ftomach 
or digeftion unimpaired, and efpecially if 
he ufe the waters on account of any cutane- 
ous compl aint, here the faline: purgatives, 
as being cooling, and at the fame time 
promoti ing the diuretic difcharge, which 


18 
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is here of great confequence, may be ufed, Pagriv. 
as fal polychreftum, Glauber’s falt, fal 
cath. amar. fal diureticus. Soluble tartar, 
or Rochelle falt, may be ufed with equal 
propriety, in {mall quantities, in the in- 
tervals during the time, of drinking the 
waters. I have known nitre, taken in the 
waters to have the fame effect, but I ima- 
gine there are few of thofe who frequent 
this place, whofe ftomachs would bear it 
in quantity fufficient. 


The diuretic and diaphoretic effects of 
the waters have, it is faid, fometimes been 
increafed to the prejudice of the patient, but 
fuch cafes are very few, and owing either 
to fome idiofyncracy of the patient, or 
elfe to their being employed in improper 
cafes, and, probably, the effects of the 
diforder itfelf often miftaken for them. 
It may, neverthelefs, in many cafes be 
advantageous to have it in our power to 
change the determination of the waters, 
or the outlets by which they pafs off. 
_. Thus in fome cutaneous diforders, owing 
to obftructed perfpiration, and other.com-~ — 
plaints owing to the fame caufe, as habi- 
tual Jaxities, &c. which often happen in 

confe- 
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PartIV. confequence of change of climate, the re 
ftoration of per{piration is of great con- 
fequence. 


But the Bath Waters are not likely to pro- 
duce this effect, in any great degree, as long 
as they continue to pafs off largely by the 
urinary fecretions. A fubftance, then, which 
would determine them to the perfpiratory 
organs, muft be of confequence. How 
this will be beft done, will be underftood 
by what I have lately faid of thofe medi- 
cines. that encourage the diaphoretic qua- 
lities of the waters. On the other hand, 
in cafes where the diuretic evacuation 
is manifeftly of fervice, we might be 
defirous to have the waters pafs off in this 
manner. ‘This is often the cafe: in flight 
gravelly complaints, and fome cutaneous 
diforders, as the leprofy, &c. wherein the 
increafe of the urinary evacuation is, 

undoubtedly, of great fervice. For this 
purpofe, fee wh is faid of thofe fub- 
Rances that promote this effec of the 
waters. 


PF thall next! fubjoin fome obfervations on 
the medicinal’ fubftances which may be 
St during the - ufe of the Bath Waters; 

| chiefly 
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chiefly with a view to their chemical qua- Parrlv, 
lities: I fhall treat this very briefly, in. 2 
general manner, as it cannot be expected 

that I fhould defeant on each particular 
bd 


SALINE SUBSTANCES. 


Thefe are improper during the ufe of Alkaline 
falts. 
the Bath Waters, except taken at a con- 
fiderable interval from, the time of drinking, 
as. they alter the nature of the waters 
when mixed with them. 


- Vide Experiments on Bath Wid, p pew 


-Thete’ may be ufed if neceflary,. as they: Acids. 

do. not affect the sualities of they waters, 

: ee Haemost po Si 
» Thefe' may be ufed during the ufé of the 
waters, as they do not affect their qualities. 
aie A B $0 R BEN me EAR THS. 

Earths of this kind, in their mild ftate,. | 
feem to produce little. change on the 
qualities of the Bath Waters, on being. 
mixed with them. They may, indeed, 


perhaps, detain the volatile vitriolic acid, 
Ff | arid 
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Pasty, and father the precipitation of the ferru- 
gineous particles, on which laft-account 
thefe fubftances mutt. always be improper 
where any dependance is laid on that part 
of the impregnation. If any addition of 
that kind fhould, however, be thought 
neceflary, I would advife the, ufe of mag- 
nefia rather than any abforbents of. the 
calcareous Aik on account of its laxative 
qualities; ‘whereas the calcareous ones 
rather tend to promote a coftive habit, 
which’ is already but too frequent an 
attendant on thofe who ufe the Bath Wa- 
ters. It is poffible that the opening effects 
of magnefia might be increafed, on its 
being mixed with the Bath Water, as it 
might, in part, by its attraction of the 
volatile vitriolic acid contained in the wa- 
ter, be converted into a purgative earthy 
falt, though I can fearce think; :that 
the quantity. formed in this manner .could: 
‘produce any great effect. As magnefia, 
however, by itfelf, poffefles,inmany. Habits, 
the quality of keeping. the | body mildly — 
open, an addition of this kind might be 
often of fervice, to be ufed with this. in- 

! tention, which it might, i in many habits, Je 
‘ anfwer as well, or better, than alkalines,or 
neutral: 


Me 
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neutral. falts, efpecially, in thofe where Parriv: 


acids abound in the firft. patlages.. It 
feems not improbable, that when we-de- 
fire to increafe the tendency of the waters 
to go off by the urinary fecretions, that 
alkalines,,or neutral :falts, would -be pre- 
ferable, toi magnefia ; but where keeping the 
body mildly open, and; obviating acidities; 
werethe points aimed at, Picohcc beat ment 
Re moré efficaciouss :7215000° 

» Calcareous earths, “in their cauftic Rate; 
one very improper additions, on: iid 
accounts, to the Bath Waters. | 


rahi: appears. by the Experitnentsy); wie 
2. copious. precipitation was generated.in 
them, when...frefh,,on |addition ,of lime 
water, which. was, undoubtedly, caufed: by 
the lime in the lime) water attracting the 
mephitic air from the Bath Water, and 
thus becoming mild, and of courfe pre- 
cipitated.. From this we may "judge, 
that in ‘all ‘cafes where the mephitic air 
may ‘be of fervice, that lime water muft 
be a very” ‘improper fubftance to be joined 


to it, as it abforbs it. inftantly, and ‘unites 


with it very ftrongly. Lime water added 
to the Bath Water freth, feems to impart 
Ro ‘additional qualities to it, except a difa- 
F f 2 greeable 


Lime wa- 
ter. 
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ParrIV. greeable empyreumatic tafte,. the calcare= 


Milk, 


ous eatth being’ feparated in an infoluble — 
form; and nothing remaining’ of it ‘except 


the ungrateful flavour before “mentioned. 


In all cafes, therefore, where lime water 
may be -prefcribed to be taken. with a 
courfe of the Bath Waters, I thould recom- 
mend them to .be>taken with the ‘greateft 

poflible jnterval between each? ° As ‘to — 
the metallic preparations, viz. °thofe of © 
iron, antimony, and hyena I have before 4 
fpoken..,  choitbbs 4sqo1ta ye 


As the compound finned by Be hearer 
of milk with the Bath Waters is frequently 
prefcribed to be’ taken in the “way of — 
medicine, it will ‘not: be entirely ufelefs. 
to confider-here what'may be'the chemical $ 
effects of fuch a combination. i ee wy 


“The Bath Water, in. the proportion “of f 
equal quantities, produces, with milk heated. 
to the boiling point, a feparation « of its parts, 
the. cheefy, part dividing from: -the, ferous 
in form of a _loofely cohering. curd, In 
thefe proportions, however, the feparation : 
is by no means perfect, but when . made 
with two parts of Bath Water to; one of 
milk, the curd is then feparated., “nearly 

com= 
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completely; the whey thus made has little PartIV.. 
peculiarity of Tafte, and, indeed, in moft 
of its qualities, by what I can find, differs 
little from common whey made with an 
acid fubftance, and diluted with water. 
By the time and apparatus neceflary for 
making it, the aérial impregnation is en- 
tirely diflipated, and it is not improbable 
that the fulphureous onemay be decompofed 
_by fuch addition, as the whey thus made 
pofleffes very little, if any, of the peculiar 
tafte which the Bath Water acquires on 
ftanding. On the whole, this. compo- 
fition, however {pecious, appears to be a 
very incongruous one for the reafons above 
mentioned; and the common pretence 
alledged in the defence of it, that of 
- reconciling the ftomachg and palates of 
many to the Bath Water, who would not 
elfe be able to bear it, feems by no means 
fufficient to juftify its ufe. Moft of thofe 
who come to Bath for ftomach complaints, 
receive the greateft benefit from that part 
of the impregnation, which by this 
means is entirely diffipated; not to mention 
the bulk of the dofe is thus increafed one 
third part; which is a matter of great 
confequence in fuch cafes. In thefe cir- 

Ext cumitancess 
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Parriv. cumftances, therefore, if the Bath Waters: 
give difguft, or are with difficulty retained: 
on the ftomach, it would be more advifeable 
to reconcile their ufe by fome grateful 
aromatic addition, and by Jeffening the 


dofes of it, than by ufing it when its — 


qualities are impaired, and its’ bulk con- 
fiderably augmented. If whey, however, 
be deemed a neceflary addition, I would 
advife a proportionable quantity of frefh 
_ whey, already made, to be added to the 
water, frefh drawn, and to be immediately. 
drank, by which means the qualities of 
the waters will be little injured. © | own 
that whey, drank at the fame time: with 
a courfe of the waters, efpecially in the . 
{pring feafon, might often, in many com- 
plaints, efpecially’ thofe ufwally called 
fcorbutic, be a very proper prefeript, as 
contributing to obviate the coftive habit, 
and heating effects, which thefe waters 
fo. frequently occafion; but cannot’ fee 
any neceffity for mixing it with the waters, 
as its good effets would be equally 
powerful, if taken at fome interval. On: 
the whole, I am inclined to believe, that: 
this remarkable effet of the water on 


nmi has contributed much to: recommend 
the 
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the product of fuch a combination as a PartiV: 
medicine, as impofing, by a kind of 
_ juggler’s contrivance, on the underftand- 
ings of many, and perfuading them to 
believe, that fo remarkable a production 
muft have fome very uncommon virtues. 
To fum up all, this preparation feems — 
incongruous to the general intentions 
wherewith the Bath Water is prefcribed, 
and not qualified to anfwer any purpofe 
which might not as effectually be done 
by other means. 


As to vegetable fubftances, I have be- 
fore {poken concerning the impropriety of 
ufing thofe of the aftringent kind with the 
Bath Waters. But this does not affect the 
Bitters, except combined with an aftrin- 
gent quality. Moft of the woods, barks, 
fibrous roots, ftalks, rinds of fruits, fome 
leaves, and the cortical part of feeds, poflefs 
_ fome degree of aftringency ; whilft, on the 
- other hand, the pulps of ripe fruits, fimple 
gums, effential and exprefled oils, balfams, 
gum- -refins, and bulbous roots, are nearly 
divefted of it. It is probable, then, that all 
of the latter kind, if proper on other ac- 
counts, might be taken without any altera- 
tion of the qualities of the Bath Waters. 

1s Thave 
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‘I have thus finifhed what I have to fay 


ace nal ss 


on the fubje@ of the internal ufe of the 


Bath Waters. 


The prefent edition differs pte ‘ 


from the foregoing, being much enlarged, 


and, I hope, fomewhat improved, AS to 
the. circumftances in which it. varies, : 


T thought it better to make this general 


acknowledgment at the laft, than perplex | 
the reader with particular references: in § 
the courfe of the work. Where it Varies, — 
J think I have had fafireay reafon for 
altering my opinion. I at firft propofed 
to have included my fentiments on the 
external ufe of the waters in this Volume, | 


but found the fubjet fo copious, as to 
render “an abridgement of at neceflary 


to bring it within i its prefent compafs. 


ss 


The fecond Volume, on the Uebel Ute : 
of the Waters, will be publifhed AREY, 


in a moderate time. 


| Whether I have fi beta in my C 
attempt, the world will judge. I confefs © 
that the? prefent work is defe@tive ‘in 
feveral refpects, but I flatter myfelf, ne-— 
fae naa that as the general plan is, I 


_ believe, 


_ 
oe 
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believe, tolerable, and the facts not (ine 
tentionally at leaft) mifreprefented, that 
it may not be entirely ufelefs to the world 
if-it furnifhes any materials or hints upon 
which fome more able Writer may enlarge, 
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Air, inflammable, whether contained in Mineral 
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Bifmuth, whether found patie in Mineral Waters, 149 
Blood veffels, fyftem of effects of the Bath Water’ 


He 
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Bodies, inflammable, jepniean of, Note, 96 
es divifion of, | ib, 
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Bodies, compound faline, account.of,: Note,  p. 75 


“~r> faline, definition of, Note, 39—41 
———, fimple faline, account of,- Note, 41 
C. 


Cacheétic diforders relieved by Bath Waters, 338 
Cardamoms, tinct. of, its ufe with the Bath Wa- ~ 
ters, . et me genermeinm 426 


Chalybeate Waters, kinds of, a eeameasialiiee 1-7 


Chalybeates, various kinds of, how difcoverable,-279 
Chemiitry, ufe, of to thofe who make Mineral Wa- - ; 

ters their ftudy, _ 9950-17, 18 
Chlorofis relieved.by ‘Bath Waters, ) eens a 
Cobalt, whether found native in Mineral! Waters, 1 52 


Colic, hyfteric, good effeds of the Bath-Waters—— - 


In, - [= Ys sanpanlpimpinedial ~360 
~——, bilious, good effeéts of the Bath.-Waters.. 


ji, 7 = *bi\ ~ 


——. Of Poictiers, good effects .of the Bath Waters 
eure isisur ic veh. 36 South quai 
Columbo root, ting. of, its ufe with the Bath Wa- : 
__ ters, irid aole AW “429 
Copper, whether found native in.Mineral Waters,129 
w-———«, how difcoverable in Mineral Waters,” “216 
~~, whether prefent in the Bath Waters, 299 
Cutaneous diforders, good effeéts of the Bath Wa- 
ters in, ah wel msg Ges eae 
; Ie ee ae 
Diabetes, good effeés of the Bath Waters in, 347 
Diarrhcea relieved ‘by Bath Waters, = ag 346 
seeneee ~—, habitual, good effects of the Bath Wa- 
ters in, cs | Ree ae ae 
; Diffufion, 
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ters in, Ha tee aia 343 

Digeftive falt, Oo ae , Note, 91 

—— ——, whether found native in n Mineral 
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vinaanys . » how difcoverable in. Mineral--~ 
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emmy - ery falline} if contained in Mineral Waters, T7E 

woot, talky, if contained in Mineral'Waters,  ¥73 ° 

Earths, abforbent, whether proper with the Bath 
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Exercife neceflary cae the ufe of, the Bath Wa- a 
fest. ah i tay - ; . 421 

Fe 
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Gain, ROrniake defire of, a eaute that has. sida 
ed the improvements in the knowledge of 
Mineral Waters, eS 
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aS whether found native in Mineral | 
- Waters, ~- ‘- - She a a 


re ety 
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= , 215 
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‘S2e_venns 


—, with quicklime, whether prefent 
in the Bath Waters, 


Hepar 


° 274 


- 
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Maghefia, if contained in Mineral Waters,  p. 17% 
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¥ 


Waters, ~ - 428 
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ters eit - 127 
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Waters, - Sh ie 129 
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Mixture, definition of, & 34. 
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Nervous fyftem, effects of the Bath Waters on, 341 | 
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sitions errro--3 different temperature of; ae Y 4, j 
pedennn, w-r----, general table of their i hie Sah 
tions, = I 
Weaknefs fucceeding fevers, relieved by Bath Wa- 
“2 EES we 345, 


Satter lying-in, relieved by Bath Waters, 346. 
Mi made with Bath Water, remarks upon, 436 


Ze 


Zinc, whether found native in Mineral Waters, 149 
—---, inwhat form it is contained inMineralWaters,150 
----, how difcoverable in Mineral Waters, 224 
e---, whether prefent in the Bath Waters, 296 
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HE Author being at a diftance from the 

Prefs, the following Errata have happened, 
which the Reader is defired to correct. Perhaps 
more may have paffed unnoticed, but it is hoped 
they are principally in the punctuation only, and 
fuch as may be corrected by obferving the gene- 
ral fenfe of the Work. 


Page 42, line 1, place Acips a general title. 

P, 42, 1. 3, place Virrioxic Acins as a title to the pa- 

ragraph. 

P. 49, part of line g, and lines 10, 11, inferted by miftake. 

P. 94, infert as a note to the title Regenerated Tartar.— 
Regenerated Tartar, formed by the acid of Tartar, and the 
vegetable, alkaliis of a leafy foliated texture, remarkably de- _ 
liquefcent, though probably this quality is owing to too 
quick an evaporation of the water, in order to its cryftalliza- 
tion. It diffolves eafily, and in a {mall proportion of water, 
and generates heat with it. It is of eafy fufion on the fire. 
It alfo diffolves in {pirit of wine, and is faid to promote the 
action of that fuid on gummy and refinous bodies, and even 
renders oils mifcible with it, if not foluble in it. It promotes 
the action of alcohol on the calces of metals. It is generally 
thought that the different kinds of vegetable acids form falts 
of different qualities, but their diftinguifhing properties are 
not yet afcertained clearly. 

P. ibid. Infert as a note to the title Salt of Rochelle.—-Sal 

Polychreftum Rupellenfe is formed of the acid of Tartar 
and the foffil alkali. It cryftallizes eafily, and keeps dry 
and even calcines in the air. It is not of fuch eafy fufion 
in the fre, nor fo foluble in water, as regenerated Tartar, 
It is not foluble in fpirit of wine. It is decompofed in the 
fame manner as regenerated Tartar. 
_ P. 95, infert as a note to the title Vegetable Ammoniac.— 
This is, probably, of as great variety as the vegetable acid, 
but as we fee it, it is formed from vinegar and the volatile 
alkali. It is as we fee it in a fluid form; though it may he 
got folid, though with difficulty. It renders oils foluble in 
ardent fpirits, and promotes their aétion on gums, refins, and 
metallic precipitates, like regenerated Tartar. 

For the means by which this, and the two foregoing falts 
may be decompoled, vide table of Elective Attractions, end 
of Part I, 

P. 105, 


P. 105, 1.7, ab imo for ts read thet. 

P, 110, }.13, ab imo for But read And.) ‘ 

P. 320, at Ardent Spirit, lihe 3, ab imo, infert Sec, Tits 

P. 161, 1. 12, ab imo, read, deft the fluid above clear. 

P, 171, 1.1, afummo, infert as a, title to, the paragraphy 
MacNesia, rea 

P. ibid. 1. 11, infert asa title to the paragraph, CRYSTAL- 

LINE HARTHS. pte, 

P. 172, 1.4, for Magraaf read Margraaf. ea ; 

P. ibid. 1. 10, asa title, read ARGILLACEOUS EARTHS. | 

P. 173, 1.6, omit i three ounces. . Te 

P. ibid. 1.10, infert asa uitle Tarxy EarTus, 

P.18c, lines 7, 8, and part of g, inferted by miftake. 

P. 225, 1.5, ab imo, the ; should be placed after the word: 
Selenites line 4. 

Pozes, 12, for contained read imparted, 

P. 322, Cua’. IV. read CHap. f; toatl sy 

P. 364, 1.12, for Autijcorbutioread Anti/pafmodic. 
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